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Mains operation 



Preparations for First Startup 



Preparations for Mains Powering 

Before switching STABILOCK 4031 on with the POWER button, refer to the illustrations below to find 
out what version of the POWER SUPPLY your Communication Test Set is fitted with. 
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Power supply with 110/220 V selector 




Selection of mains voltage 

Power supply without selector 

The set adjust itself automatically to 110 V or 220 V (see also "Selection of mains fuse"). 

Power supply with selector 

The sliding switch on the rear of the POWER SUPPLY module has to be set to 110 V or 220 V. 
Warning; If a STABILOCK 4031 that is set for 110 V is connected to 220 V, the power supply will be 
destroyed. 



Setting 110 V — mains operation on 94 to 1^2 Vac 
Setting 220 V — mains operation on 187 to 264 Vac 
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Mains operation 



Selection of mains fuse 

Power supply without selector 

Depending on the mains voltage the following fuse link will be required in the righthand fuse holder; 

110 V — T3.15/250D (slow; 3.15 A; 5.2 mm x 20 mm) 

220 V — T2/250D (slow, 2 A; 5.2 mm x 20 mm) 

Power supply with selector 

Any change of the switch setting also makes it necessary to change the miniature tnatns fuse (righthand 
fuse holder of the POWER SUPPLY module). So check - with the power disconnected - the rating of 
the miniature fuse that is inserted. The following fuses (standard accessories) will be needed, depending 
on the setting of the switch: 

Setting 110 V — TS.IS.TSOD (slow; 3.15 A; 5.2 mm x 20 mm) 

Setting 220 V — T1.6/250D (slow; 1.6 A; 5.2 mm x 20 mm) 



Mains/battery in parallel 

When STABILOCK 4031 is being mains-powered, this does not mean that an external battery has to be 
discoimected. This parallel mode of operation will not endar^er either the battery or the 4031. The 
mains takes priority, so the battery is neither discharged nor charged. 
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Battery operation 



Preparations for Battery Powering 



Feed-in point 

In mobile use STABILOCK 4031 can also be powered from a battery (external). The connecting cable 
for this should have a cross-section of at least 1.5 mm^. The feed-in point (3-way flange connector) is 
located on the back panel on the POWER SUPPLY module. The matching battery connector is supplied 
with the equipment. 



Battery voltage and power requirement 

A battery voltage of between 10.5 and 32 Vdc is permissible (at tum-on a tniniirinTn voltage oflO.8 Vdc is 
necessary). For 12 Vdc the current drain is approx. 7.5 A and for 24 Vdc approx. 3.75 A. These values arc 
practically independent of the conSguration because even when the 4031 is fully fitted with options, its 
power consumption is only about 10 W more than that of the standard version, which requires about 
90 W. 



Fuse 



There is a miniature fuse T16/250E (slow; 16 A; format 6.3 mm x 32 mm) in the lefthand fuse holder. 
The rating of this fuse is independent of the battery voltage. 



Preparing battery cable 

When you connect a lead to the battery connector, it is best to refer to the marking next to the flange 
connector for the poling. The third terminal of the battery connector is left vacant. The battery connector 
and the flange connector are non-reversible. If the poling is nevertheless reversed, eg when connecting 
the battery, an internal protective diode will prevent any damage occurr ing to STABILOCK 4031. Note 
that the battery cable must be capable of conducting up to 10 A rated current, and check the ready cable 
for shorting across the poles before using it. 



Battery/mains in parallel 

If an external battery is connected to STABILOCK 403L the unit can still be fed from the mains. The 
mains takes priority, so the battery will not be discharged in parallel mode, but it will not be charged 
cither. 
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Safety 



Notes on Safety 

STABDLOCK 4031 has been built and tested in line with DIN 57411 Part lATDE 0411 Part 1 (protective 
measures for electronic measuring apparatus). The instrument left the works quite correctly engineered 
for safety. To m a in tain this state and ensure safe operation, observe carefully what is said below: 



Mains voltage 

Before you switch on, make sure that the operating voltage set on the instrument is the same as the 
mains voltage. Only use fuses of the type stated. Do NOT patch your fuses or short the fuse holder. 



Earthing 

The mains plug of STABILOCK 4031 may only be connected to a socket with an earthing contact. The 
protection (earthing) that this produces may not be cancelled by using an extension cable that has no 
safety earth conductor. Nor is it permissible to intentionally interrupt the safety earth conductor cither 
inside or outside the instrument (eg by undomg the connection for the safety earth conductor). 

Caution: If there is no earthing through the safety conductor and a defect occurs, the housing of 
STABILOCK 4031 could become live, wiiich is highl y dangerous! 



Shutdown upon defect 

If you suspect that the 4031 is not safe to operate, shut it down immediately and secure it in such a way 
that it cannot be switched on again, especially by persons who are unaware of the danger. Then contact a 
SCHLUMBERGER service agency. 



Maintenance 

Maintenance or repairs on the instrument while it is switched on should only be performed by someone 
who is well aware of the dangers involved by this. 
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Safety 



Permissible RF input power 

The permissible input power of STABILOCK 4031 means the average value of the applied power 

(P or P for short). 

' average av ' 

RF DIRECT socket 

Make sure under all circumstances that no signal of more than 500 mW is fed into the RF DIRECT 
input/output socket. If this critical limit is exceeded, the highly sensitive RF input stage of the 
Communication Test Set will immediately be destroyed. The time during which the mayimnm 
permissible average power may be applied to the RF DIRECT socket is not limi ted 

RF socket 

Power of up to P = 50 W may be applied to the RF socket for any length of time. If the serial number 
of your STABILOCK 4031 begins wi^ 0588 or if higher, the Communication Test Set can for a short 
time sustain higher input power up to P^^^ = 125 W. The following diagram illustrates for P^^ = 125 W 
the relationship between permissible dtuation of application and the waiting time between two 
measurements; 



125 H 



0 W 



Room temperature T s 35 ®c 



I 1 min t 5 min | 

1 min = permissible duration of application 

5 min * waiting time between two measurements (cooling-off phase for the internal power attenuator) 



For power of 50 W < P^^ < 125 W the permissible duration of application is correspondingly lower. 
When you reach the permissible duration of appbcation, the message REDUCE RF POWER appears on 
the monitor. 

Caution : When the message REDUCE RF POWER appears on the monitor, you must immediately 
reduce the appUed power to P^^ £ 50 W. Otherwise the internal power attenuator will be destroyed. 
Furthermore: For as long as power of P^ i 50 W is applied, STABILOCK 4031 may not be switched off 
(switch-off " > attenuator = 0 dB ~ > danger for preamplifier). The REDUCE RF POWER message 
may also remain during the cooling-off phase of the power attenuator, meaning that STABILOCK 4031 
is not ready to measure during this time. 
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Switch-on 



Swftch-on 



Once you have completed the preparations for first-time startup, you can connect your STABEX)CK 
4031 to the line without any worry and start it hy striking the POWER key. Switch-on is confirmed by a 
short s i gnal tone; after a few seconds one of the socalied screen masks will appear on the monitor. You 
can adjust the intensity of the display with the INIENS rotary knob. 

If you have not made any entries on STABILOCK 4031 for 20 to 25 min, the momentarily displayed 
mask win be retraced ly a message promptmg you to press any key. The position of the 
constantly c han ges, ndiich safeguards the monitor against bums, eqredally if the display is set very bright. 
•As soon as a k ey is pressed, the monitor will a gain show the mask originally displayed. The GENERAL 
PARAMETERS foldout tells you how to disable this screen protection (see 12). 

Now you should familiarize yourself with the "Notation Rules" in Chapter 3. After that there arc two 
ways of getting acquainted with STABILOCK 4031. 

If you have already gained experience with computer-controlled communication test sets, you are likely 
to ^d detailed guidance an encumbrance, so we recommend the trial-and-error method because, as the 
saying goes, an ounce of practice is worth a pound of theory. What is more, the user-fiiendly concept of 
the 4031 guarantees a high rate of success. And you need not worry about damaging the set, as long as 
you ensure that no signals of an impermissibly high level are applied to the inputs. The maximum values 
are marked on the front panel. 

You will find any help you need for the trial-and-error approach through the Index of Terms and in 
Chapters 2, 3 and 12. These provide information in condensed form. Refer to Chapters 2 and 3 
respectively if you get into difficulties with the following: 

• meanings of keys, sockets, knobs and switches 

• elementary rules of operation 

Chapter 12 contains foldouts showing the various masks of the 4031. The accompanying text answers 
questions about the foUowing points: 

• callup of mask 

• functions of softkeys 

• meanings of mask fields 

K you lack experience in computer-controlled communication test sets or attach importance to thorough 
instruction, then you should turn to Training with Saeen Masks" in Chapter 11. This is a course made 
up of different lessons that teach the essentials of tqjcrating STABILOCX 4031. 

The course lasts about three or four hours. You should take the rime because you will acquire a 
really good grounding in proper use of the Communication Test Set. You will derive the greatest benefit 
from the course if you do not simply read through it but instead actually practice the many entry 
instructions on the 4031. 
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Equipment supplied 



Equipment Supplied 

Your STABILOCK 4031 is delivered to you with the following standard accessories: 

• Set of tniiiiature fuses 

• Mains cable 

• TNC/BNC adapter 

• Front-panel cover 

• Headphones plug 

• Connector for battery cable 

• Memory card (32 kb^es, blank) 

• Operating Tnannnl 

The ordered options are usually already incorporated in the Communication Test Set. You can see what 
options are in your 4031 at any time by calling up the socalled status mask on the screen. The callup of 
the status mask is described in the foldout of the same name in Chapter 12. 
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Keys 



Controls (Fbldout Treat panel*) 

Please open the Tront Panel* foldouL The control you want to find out more about is identified by a 
number. Tbe function of the pardcolar control is explained in this section under the same number. 

Things you need to know to help you understand: Ch^er 3 "Notation Rules” and 'Operating Rules". 

Meaning of Keys 

1 TX Calls the basic TX mask (transmitter measurement). < TX > also takes 

you to the basic TX mask if a submask has been called up. In this case <TX > 
substitutes for multiple operation of the softkey RETURN. 

2 Unnamed This is repeatedly tapped to select the modes SIMPLEX, AUTO-SIMPLEX 

and optionally DUPLEX (basic DUPLEX mask). SIMPLEX = reatmal 
switchover between TX and RX; AUTO-SIMPLEX automatic switchover 
from RX to TX if the RF power fed in is 2 approx. 30 mW. 




3 RX Calls up the basic RX mask (receiver measurement). <RX> also takes you 

to the basic RX mask if a submask has been called up. In this case < RX > 
substitutes for multiple operation of the softkey RETURN. 




VOLT/dB REL 



DIST 

BEAT/SINAD 



ccnr 

VOLTM 

DEMOD 



a) Calls up the RMS pomter instniment on the screen (AF voltmeter with 
RMS display + AF counter), as long as one of the three basic masks (RX, 
TX, DUPLEX) is current If display of the AF POWER meter has been 
dedared in the GENERAL PARAMETERS mask, this will appear instead of 
the RMS meter as long as the VOLTM input is coupled with < VOLTM > . 

b) If the RMS instrument (or AF POWER) has already been called up, it will 
be replaced by the dBr meter (relative level measurement). Hie reference 
value (0 dB) is the level measured immediately before by the RMS meter. 

The reference value is maintained if you swit^ to another AF signal source 
with < VOLTM >, < DEMOD > or <RX MOD/MOD GEN> (important 
for SAT loop measurement for example). 

Calls up the DIST (distortion factor) pointer instrument on the screen if one 
of the three basic masks is current. 

a) Calls up the SINAD meter on the screen if the RX or DUPLEX mask is 
present. 

b) Enables an RF frequency offset (beat) to be listened to on the internal 
loudspeaker if the TX mask is present (beat - frequency offset between input 
signal and tuned frequency of test receiver). 

c) If the BEAT function is not called up in TX mode, the loudspeaker 
reproduces the AF signal momentarily applied to the AF instruments of the 
4C31 (signal selection with < VOLTM > , < RX MOD/MOD GEN > or 

< DEMOD >). 

Inserts the CCTTT PS3 A filter (psophometric weighting) into the signal path 
to the AF instruments of the 4031 (RMS/dBr/AF POWER, DIST or 
SINAD). Tapping the key again takes the filter out of the signal path. By 
selecting a scroll variable the CCITT filter can also be cut into the signal path 
to the DEMOD instrument (see foldout "OPTION CARD" in Chapter 12). 

Conducts the signal from the input socket of the same name VOLTM to the 
momentarily called AF instruments (RMS/dBr/AF POWER, DIST or 
SINAD). The VOLTM key is interlocked with the DEMOD and 
RX MOD/MOD GEN keys. 

Conducts the demodulated signal frrmi the 4031 test receiver internally to the 
momentarily called AF instruments (RMS/dBr/AF POWER, DIST or 
SINAD). This function is disabled if the RX mask is called. The DEMOD 
key is interlocked with the VOLTM and RX MOD/MOD GEN keys. 
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Kcys 



10 RX MOD/MOD GEN Conducts the modulation signal of the current modulation signal source(s) 

GEN A, EXT and GEN B (option) to the momentarily called AF instruments 
(RMS/dBr/AF POWER, DIST or SINAD). The RX MOD/MOD GEN key 
is interlocked with the VOLTM and DEMOD keys. 

11 GEN A Activates the modulation generator GEN A with the settings (frequency, 

level) selected on the screen. Striking the k^ again will cut out generator 
GENA. 

If the RX or DUPLEX mask is called up, GEN A can be switched to the RX 
or TX signal path by repeatedly striking the GEN A key (level mput field = 
Mod. or Lev.). But in the TX mode only the TX signal path is postible (level 
input field - Lev.). 

a) If the TX signal path is switched (red LED illuminated), the modulation 
signal is output AC-coupIed on socket MOD GEN and DC-coupled on socket 
Bu 29 (back panel). 

b) If the RX signal path is switched (green L£D illuminated), the modulation 
signal feeds the modulator of the 4031 signal generator. This modulation 
signal can be brought out DC-coupled but only on socket Bu 27 (back panel). 

If further modulation-signal sources are activated (EXT and optionally 
GEN B), the result will be a sum modulation signal (modulation overlaying). 

12 B/SAT Activates the modulation generator GEN B (option) with the settings 

(frequency, level) selected on the screen. Tapping the key again will cut the 
generator out. 

If the RX or DUPLEX mask is called up, GEN B can be switched to the RX 
OT TX signal path (sec GEN A) by repeatedly tapping the B/SAT key. In the 
TX mode only the TX signal path is possible (see Chapter 8, Modulation 
Generator GEN B). 

The green LED assigned to the B/SAT key has a special function when the 
optional data module is used for testing radiotelephones. In such cases the 
LED will only illuminate when there is background signaling (SAT; cf 
Chapter 9). 

13 EXT Couples the signal fed in on socket EXT MOD into the RX/TX signal path 

of the modulation generators. Tapping the key again will disconnect the 
signal. 

In DUPLEX mode the external modulation signal can be coupled into the 
RX TX signal path of the modulation generators (see GEN A) by 
repeatedly tapping the EXT key. 
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Keys 



14 CLEAR 



15 HELP 



16 PRINT 



17 AUX 



18 MEMORY 



19 ANALYZER 



20 SCOPE 



Triggers a reset pulse for the microprocessors of the 4031 but without 
deleting the set test parameters. < C LEA R > will generally eliminate any 
blockage of the internal digital signal processing. < OFF> + < CLEAR > 
eliminates stubborn blockages, but replaces test parameters set by the user 
with works settings (defaults) and calk up the status mask. 

a) Shows up all entry fields of a mask by briefly brightening them up (inverted 
display), ie provided that no entry field has been opened. 

Following < HELP > the individual entry fields show a number between 0 and 
99. The numbers serve for identifying the fields if they are assigned contents 
by AUTORUN or controller programs. 

b) Reports permissible entry values for that field which is momentarily open. 



< TX > + < MOO FREQ > + < HELP > — > Message ’Range; 30 Hz • 30 kHz" at the fool 
of the mask 



Causes printout of the momentary saeen content. First the 4031 has to be 
adapted to the printer: the Printer field of the GENERAL PARAMETERS 
mask (call; < AUX > + <DEF.PAR> + <£TC>) permits selection from the 
available printer-driver software. On the ink-jet printer option the DIP 
switches have to be set to LISTEN ALWAYS. 

Leads to the submask OPTION CARD, enabling the optional modules (eg 
AF filter) to be cut in and out. The softkey functions of the mask permit 
further branching into lower mask levels, which arc mostly tied to options. 

Calls up the MEMORY ma.sk. This mask offers several functions in 
conjunction with the memory cards: 

a) Storage of several complete device settings. 

b) Storage of screen contents (eg measured results or scope curves). 

c) Storage and starting of AUTORUN test routines. 

d) Loading and starting of system programs (software options) for testing 
radio-data sets and cellular radiotelephones. 

a) Calls up the spectrum analyzer (entry fields and panoramic display) on the 
screen if the TX mask is selected. 

b) Calls up the sweep generator (see Chapter 6) if the RX mask is selected. 

Inserts the osdlloscope (entry fields and oscilloscope display) in the lower 
half of the TX, RX and DUPLEX mask. 
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21 SI to S6 Softkeys of the 4031. The ftinctions of the individual softkeys are always 

stated m the bottommost line of the saeen. A displayed function is not 
executed until after the associated softkey has bew struck. So you do not see 
the called ftmctum but the one that can called at the moment. 



<RPD1R> — > couples lodcetRF DIRECT at the cuiremRFiaput/output; at the tame 
tune the aoMc^ iboNt RP at the new function that can be called. 



22 Cursor block a) As long as no entiy field has been opened, the individual entry fields of a 

mask can be located with the four cursor keys (sustained presang of a cursor 
key produces a repeat function). 

b) If an entry field for numeric values has been opened, eg with < ENTER > , 
the keys pointing to the left and right will move tte cursor within the entry 
field. 

23 POWER Hie power button of the 4031. When it is switched on a gain, the 

Communication Test Set has the same operating status as before it was 
switched o£^ meaning that interrupted chores can rapidly be resumed. 



< OFF> -I- < POWER > (total reset) replaces all settings on the 4031 with 
works settings (defaults) and causes the status mask to be called up. 
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24 + (plus) a) Leads together with the sign into the entry field of the RX mask or 

DUPLEX ma s k (option), provided that the RF Frequency field was opened 
immediately beforehand. 



<raEQUENCY> + < + > ~.> oCbet field it opened with plus sign 



b) Increases the frequency value in the ilF Frequency field or the level value 
in the Level field by the defined stepping width every timf. it is tapped, ie 
provided that the corresponding entry field (STEP) for stepping width has 
been opened (see also explanations to STEP Iwy). 



< RX> + < FREQUENCY > + <150 (MHz) > + <ENIER> + <FREQUENCY> + 
<STEP> + <20> + <ENTER> + •< + > — > e««iytime < + > is tapped, the 
frequency of the 4031 signal geneiator is incremented by 20 kHz: 150.02 MHz, 150.04 MHz, etc 



c) Issues the plus sign if the RF level is to be set with dBm or dBjt units, ie 
provided that the Level field is open. 

d) If it is tapped several times, it displays scroll variables v4ien the currently 
active field is a scroll field. When the top end of the list of scroll variables is 
reached, < + > produces no more reaction, ie scroll back with < - > . 

25 - (minus) This function is analogous to < + > . 

26 STEP a) Displays the STEP entry field for defining a stepping width (see also point 

24). The entry must be terminated with < ENTER > . The prerequirement for 
c a l lin g the STEP field is that Hit RF Frequency field with the unite MHz or 
the Level field has been opened (frequency or level variation). 



<RX> + <LEVEL> + <STEP> + <6> + <ENTER> — > the levd of the signal 
generator can now be altered in 6-dB increments with < + > and <•> if the STEP field has 
been opened 



b) If the STEP field is already on-screen but not inverted, < STEP > will 
relocate and open this field, ie provided that no entry field has been opened. 

c) Changes over the lower and upper sideband in duplex mode. 

Example: 

Before <STEP > the Communication Test Set transmits in the lower 
sideband and receives in the upper sideband. 

After < STEP > the Communication Test Set transmits in the upper sideband 
and receives in the lower sideband. 

Requirement: Hie RF Frequency field is opened and the in the field are 

NoLotNoU. 
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Keys 



In the RX and DUPLEX mask (option) this immediately opens the Mod 
entry field and in the TX mask the Lev. entry field. <FM AM > also 

automatical^ triggers switch-on of the modulation generator GEN A. 

a) the UNTI/SCROLL key is operated several times immediately after 
<FM AM ^M >, this ^ select the class of modulation in the mask header 
(at the same time the matching unh is set in the Mod field). 



<TX> + <PMAM*M> + •<UNTr/SCROLL> -> TX-PM, TX-+M, TX-AM 



b) If a numeric value is mitered in the Mod field (RX mask) foUowmg 
< FM AM ^M > , this value will specify the modulation (eg fiequency 
deviation). The matching unit (kHz, rad, %) can subsequratfy be assigned 
with * < UNIT/SCROLL > , po-ovid^ the Mod field is open. A selected 
modulation value (eg 2A kHz) is stored if you set another class of modulation 
(eg 60%). 



<RX> + <FMAM4>M> + <Z4> + •< UNIT/SCROLL > — > Z4 rad, 2.4 %, 2.4 IcHr 



c) If a numeric value is entered in the Lev. field (TX mask) following 
< FM AM 4>M > , this value will specify the output level of mod. generator 
GEN A. * < UNIT/SCROLL > then sdects the unit (mK, V or dBm). 



<TX> + <PMAM*M> + <4> + •< UNIT/SCROLL > — > 4 mV, 4 V, 4 dBm 



Leads to immediate opening of theXF GENA entry field (modulation 
fi’equency of GEN A). < MOD FREQ > also automatically triggers switch-on 
of the modulation generator GEN A. 



<TX> + <MODFREQ> + <2> + <ENTER> + <FMAM«M> + <1Z(V)> + 
<ENTER> — > a signal witb f - 2 kHz and V B IZ V appesK 00 socket MOD GEN 



a) Removes a STEP entry field from the screen that has been fetched with 
< STEP > , ie provided that the STEP field has been opened. 



b) Cuts out the 4031 signal generator, ie provided that the Level entry field 
has been opened. Switch on again (with original level value) using 
<LEVEL>. 
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Keys 



30 UNIT/SCROLL 



31 LEVEL 

32 FREQUENCY 

33 Nmneric cluster 



34 ENTER 



a) Operating this key several times permits assignment of the required xmit to 
the entered numeric value in the current (brightened up) mixed numeric 
field, ie provided that the UNIT/SCROLL key is pressed immediately after 
entering the numeric value (and before < ENTER > ). 



<RX> + <LEVEL> + <4> + *<UNrT/SCROLL> — > 4 mV, 4 tiV, 4 dBm, 4 dBii 



b) Operating the key several times shows the available entry variants of the 
current scroll field. 

c) Operating the key several times produces conversion of the numeric value 
in the Levd field to the required unit (dBp., piV/mV or dBm), ie provided 
that the mtry in the Level ^d was terminated immediately beforehand with 
<ENTER>. 



<RX> + <LEVEL> + <12(mV)> + <ENTER> + • <UNrT/SCROLL> — > the 
display in the level field changes between -2S.4 dBm, 81.6 dBn, 12 mV 



d) Operating the key several times immediately after <FM AM <1>M > 
produces selection of the class of modulation (indicated in the mask header). 

Leads in the RX and DUPLEX mack (option) to immediate opening of the 
Level entry field. 

Leads to immediate opening of ^tRF Frequency entry field. 

Used to enter niunerics in the current (bri^tened up) field. The start of the 
entry opens the field and clears the previously contained value. If only one 
digjt is to be altered, it is better to open the field with <ENTER > and mark 
the digit concerned with the cursor. 

a) Terminates entries in numeric fields as long as the entered value is legal. 
Any attempt to create an illegal value is advised by a warning tone; the 
numeric field will then show that value again whid it had before the illegal 
entry. 

b) Opens numeric fields without altering their content. 
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Rotary knobs 



Meaning of Rotary Knobs 



Adjusts the intensity of the screen display. Automatic cutout prevents bums 
on the monitor. This is activated if no entry is made for about 20 to 25 min. If 
this automatic cutout is disabled, you must reduce screen intensity to prevent 
bums (see also GENERAL PARAMETERS foldout). 

Volume ccmtTol; ^ecdve when monitoring a current AF signal or a 
frequent c^et (cf point 6). Current AF signal v si g nal applied to AF 
instruments; selection of signal with < VOLTM > , < DEMOD > or 
< RX MOD/MOD GEN > . 

Attenuator for the level of the modulation signal fed in on socket EXT MOD. 
With this control it is pos^le, for example, to vary the frequency deviation 
produced by the Vernal modulation si^al in a receiver measurement. The 
attenuator control is only active if the adjacent slide switch is set to 
VAR >35kn. 

38 POS Positions the zero line of an osdllogram on the vertical axis, ie provided t b^T 

the SCOPE function has been called up. 

39 Unnamed Multifunction handwheel for continuously altering numeric values and calling 

up entry variables for the scroll field. The handwheel always governs the 
current (brightened up) field. 

a) Alteration of numeric values; open the entry field with < ENTER > for 
example, move the cursor to the required position — > turning the 
handwheel alters the value of the position, carries also being allowed for. The 
alteration immediately affects the display of the measured results concerned. 



<TX> + <VOLT> + <GENA> + < RX MOD/MOD GEN > + <FMAM4*M> + 
< value > — > the alteration of the level value in the Leventiy field (with the handwheel) is 
immediately shown on the RMS meter 



35 INTENS 



36 Utuumed 



37 Unnamed 



b) Callup of entry variables for the scroll field the entry variables are shown 
by slow^ turning the handwheel clockwise or counterclockwise. 
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Sockets 



Meaning of Sockets 

40 RF DIRECT 

41 RF 



42 Unnamed 

43 VOLTM 



RF input/output (input for transmitter measurement; output for receiver 
measurement). Coupling to the internal RF input/output stage with the 
softkey function <RF DIR > . The power of a signal that is fed in may under 
no drcumstances exceed 500 mW, otherwise the input stage/attenuator will 
be destroyed! RF DIRECT is to be used primarily for very small RF input 
signals. In DUPLEX mode RF DIRECT may be selected as a separate 
signal-generator output (see also esqjlanadons to RF socket). 

RF input/output (input for transmitter measurement; output for receiver 
measurement) with a 20-dB attenuator in the signal path. Coupling to the 
internal RF input/output stage with the softkey function <RF>. The 
permissible input power of a signal that is applied constantly is 50 W, and 
shortterm (1 min) 125 W is permissible (sec also Chapter 1, "Preparations for 
Startup"). If the TX-4>M or TX-FM mask is called up, a squelch suppresses 
weak RF input signals onwards from the IF stage (switch!^ threshold 
approx. -40 dBm). 

In DUPLEX mode the RF socket is to be used as a common input/output, as 
long as there is a difference of at least 60 dB between output level and mput 
level. If the difference is smaller (transponder measurements), select the RF 
DIRECT sodtet with <RF DIR > . The latter is then the output and socket 
RF the input (the RF socket remains active because the DUPLEX output 
coupling is not affected by the switchover). 

Jack socket for connecting headphones of any impedance (the internal 
loudspeaker is then disconnected). 

Input for the AF signal. The signal can only be applied to the AF meters of 
the 4031 (RMS/dBr/AF POWER, DIST or SINAD) if the VOLTM key is 
tapped (cf points 49 and 50). 



44 DEMOD 



AF output for the demodulated TX signal. The DEMOD key has no effect on 
the DEMOD socket. 
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Sockets 



45 MOD GEN AF output for the modulation signal, ie provided that the TX signal path is 

switched for the modulation-signal souroe(s). If several modulation-signal 
sources are activated - GEN A, EXT and optionally GEN B - the sum signal 
appears on the MOD GEN so^L The output is shortdrcuit-proof; a 
transformer balances the output si gnal (cf pomt 51). 

46 EXT MOD AF input for an external modulation signal (cf point 52). 

47 SCOPE INPUT AF input for the 40il oscilloscope (d point 53). 

48 MEMORY CARD Slot for memory cards (a memory card is a battery-buffered RAM data 

medium for software options, AUTORUN programs, complete device 
settings and screen ccmtents). 
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Switches 



Meaning of Slide Switches 



49 SYM 

50 6000/100 IcQ 

51 6000/100 

52 600 0/VAR >35kO 

53 AC/DC 



Determines v^tber the earthy pole of the VOLTM socket is connected to 
ground (unbalanced input) or not (balanced input). 

Puts the mput impedance of the VOLTM socket on 600 0 or on 100 kO. 

Puts the output impedance of the MOD GEN socket on 600 SI or on 10 SI. 

Puts the input impedance of the EXT MOD socket on 600 O or on 35 kO. In 
the VAR >351dl setting it is possible to reduce the level of the applied 
modulation signal with the adjacent attenuator (37). 

Determines v^ether the mput socket of the oscilloscope (47) is DC-coupled 
or AC-coupled. 
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Back panel 



Back Panel (Back Panel firidout) 



Please open the "Back Panel" foldouL This shows the back panel of STABILOCK 4031 
with all the modules inserted here (including options) and the power supply. 



AF DETECTOR + 10 MHz REFERENCE (module 1) 



Socket 15 (Bu 15): Interface for connecting module 2 (OPTION CARD) mth adapter 

cable 384 752 (see also Chapter 8, section "OPTION CARD") or for 
connecting external filters. 



Buis 











1 


X • 


. 


• 












X,/, 






!x 

# 


■ 


' 














-AUX 

^EXT 

FCTEB 

r£XT 

notch 

-♦BV 

-BV 



Point • pin not used 

Cross > pin conducts control signal used internally 

Pin 6: TTL control output 

Pin 6: output (to external AF filter) 

Pin 10: output (to external notch filter) 

Pin 12: +15 V to GND (I - 50 laA) 

Pin 16: TTL control ir^ut 

Pin 20: input (from external AF filter) 

Pin 22: input (from external notch filter) 

Pin 25: -15 V to GND (I^^^ - SO aA) 



Socket Bu IS: Pinning 



Socket 12 (Bu 12): 



Input for synchroniziDg the internal 10-MHz reference oscillator 
(see data sheet for spedfications) with ^emal signal 
SyncbronizatioD range approx. ± 1 x 10*° Hz 



R. » 200?r 



SIV 



Socket 13 (Bu 13): Output for synchronuing external osdllators with the 10-MHz 

reference osdllator. 
f- 10 MHz 
-4mW 
SOQ 
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Back panel 



OPTION CARD (module 2) 


Socket 90 (Bu 90): 


Interface (AF and control signals) for connecting the OPTION 
CARD to module 1. 


Socket 95 (Ba 95): 


AF mput (AF EXT) for optional DTMF module (see also 
Chapter 8). 

0.1 V S V,.. S 1 V 
Rj e > l!51n 


Socket 94 (Bu 94): 


GND terminal for Bu 93. 


Socket 93 (Bu 93): 


DC voltage test input of optional module DC-V/A meter. 

* 42V 

R. = gso kO to 5.6 MQ (depending on test range; see Chapter 8). 


Socket 92 (Bu 92): 
Socket 91 (Bu 91): 


The 10-mfi precision resistor of the ammeter (optional module 
DC-V/A meter) is across Bu 92 and Bu 91. Both sockets are floating 
(see also "AF Signal Paths" foldout). 

U = 15A 


IF UNIT (module 3) 




The IF unit performs the AM, FM or 4M demodulation of the IF signal. The frequency- 
offset measurement, the selective power measurement and the analyzer signal are also 
evaluated in the IF unit. 
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Back panel 



MOD GENERATOR A (module 4) 



Socket 29 (Bu 29): DC-coupled output for the modulation «gn«l in TX mode 

(transmitter testing). If several moduladon-agnal sources are 
coonected into the TX signal path (GEN A, EXT MOD and 
opticmally GEN B), an output amplifier adds the individual signals 
and produces the sum signal on Bu 29 (modulation ovm'lay). 




600 0 



5V^(EMF) 



The signal on the MOD GEN socket (fi-ont panel) is identical to that 
on Bu 29 but AC-coupled (output tra^ormer). 



Socket 27 (Bu 27): DC-coupled output for the modulation signal in RX mode 

(receiver testing). The signal corresponds to that which is fed to the 
modulators of the 4031 internally. If several modulation-signal 
sources are connected into the ^ signal path (GEN A, EXT MOD 
and optionally GEN B), an output amplifier ad^ the individual 
signals and produces the sum signal on Bu 27 (modulation overlay). 
There is no signal (0 V) on Bu 27 in TX mode. 



The maxiinmn output level of 2 V (peak) into 600 fl represents, 
depending on the class of modulation, 100 % AM or 40 kHz FM 
(353 mV = lrad<^M). 



MOD GENERATOR B (module 5} 



Socket 39 (Bu 39): DC-coupled output for the modulation signal of GEN B in TX 

mode (transmitter testing). Even with modulation overlay, only the 
GEN 6 signal is on Bu 39 (no sum signal). In RX mode the si^al on 
Bu 39 is undefined (see also Chapter 8). 
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Back panel 



CONTROL INTERFACE A, B or C (module 6} 

Note: CONTROL INTERFACE B no longer available. 

Socket 19 (Bd 19): Bu 19 is present with all three interfaces but differently pinned: 

Control inter&ce A: relay contacts of switchover relays 1 to 8 
Control inter&ce B: relay contacts of switchover relays 1 to 12 
Control inter&ce C: relay contacts of smtchover relays 1 to 12 + TTL 
control outputs 1 to 10 

Pin 49 (Bu 19) = trigger input (all interfaces) 

Socket 18 (Bu 18): Bu 18 is only present on interfaces B and C: 

Control interface B: relay contacts of switchover relays 13 to 24 
Control interface C: relay contacts of switchover relays 13 to 24 -i- 
TTL control outputs 11 to 20 

Pm 49 (Bu 18) = trigger input (interface B + C) 

Socket 22 (Bu 22): Bu 22 (connector for ASCII keyboard) is present on all interfaces. 

If the ASCn keyboard is not connected, Bu 22 can be used as an 
input for 8 TTL control signals. 



Bu id 8u18 




Bu 18 to Bu 22: pinning 
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Back panel 



SLAVE COMPUTER (module 7) 

The slave computer is responsible for all internal measurements and the control gignalK 
required for them. 



DATA MODULE (module 8) 

The data module is the hardware required for testing radio-data systems and cellular 
radiotelephones with the software opticms. It performs the generation and decoding of the 
system-specific signals. 

Socket 97 (Bn 97): Output for the DATA* cignaling of cellular radiotelephones. The signal is 

identical to the one fed internally to the FM modulator of the 4031 
(1 Vp = 10 kHz deviation). 

Socket 98 (Bo 98): Conducts the ^cfaronization signal *C-SYNC for testing 

Network C radiotelephones. 

Socket 99 (Bu 99): Input for the demodulated DATA” signaling of cellular 

radiotelephones (Rj = 100 kfi). The DATA signal on Bu 99 can be 
decoded as an alternative to the TX DEMOD signal (see also foldout 
*AF Signal Paths"). 

S 101: Selector switch for the input voltage on Bu 99. 

Setting OV: ±0.5 to ±5 V 

P 

Setting TTL: Bu 99 as a TTL-compatible input 



MONITOR CONTROL (module 9) 



The monitor control is responsible for displaying the screen maskit and for the scope and 
analyzer display. 
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Back panel 



HOST COMPUTER (module 10) 



The host computer is responsible for the oper^on, the MEMORY CARD and lEEE-bus 
interface and the AUTORUN funcdon. 

Socket 20 (Bn 20): IEEE-488 interface of STABILOCK 4031. An lEEE-bos printer 

can be connected to Bu 20 for logging measured results (set DIP 
switches on printer to LISTEN ALWAYS). 



POWER SUPPLY 



User notes: see Chapter 1 
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Notation 



Notation Rules 



The rules about notation in this section will simplify your wt»-k with the operating manual The whole 
purpose of the rules is to state requests for the entry of test parameters in a compressed but 
unambiguous form. So make a memtal note of the forms of notation, because they apply throughout for 
all chapters. 



Prompt to Operate 

You will recognize a prompt to opoate a key by the fact that the name of the key appears between 
pointed brackets. If there are several such prompts in succession, they are strung together with the plus 
dgn or, in the case of longish strings, the prompts will be numbered. If the pointed brackets are mining, 
just the key itself is meant without any prompt to operate it 

If there is just lower-case text between pohued brackets, there is no key nith this name. In such cases 
entries are meant, examples of vdiicb aill be given below. 

If a number appears between pointed brackets, this refers to the entry of this number on the keypad. 



Value input 



< FREQUENCY > 

Opeiate the FREQUENCY k^. 



<FRBQUENCY> + <vili>e> + <ENTBR> 

This stnng means that fint you pies the FREQUENCY key and then , usin g the of the numeric cluster, enter the required 

(frequent) value. Finally you transfer the value to the 4031 with <ENTER>. <value> can also mean that you only have to 
alter a previously entered value with the handwheel. 



1. < FREQUENCY > 

2 . < value > 

3. <ENTER> 

This is the numeric stringing of the preceding exunple. 
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Notation 



Assigning units 

If a unit has to be assigned to a numeric value (this is possible with nging the 

UNTT/SCROLL key), the required unit is shown in par<>.nthf.sf s 



<4(ibV)> 

After enteriag the numeric value 4, keep tappiog the UNIXSCROLL kqr uatQ the unit mV appean next to the numeric value. 



<FREQUENCy> + <158> + <ENriER> 

You are prompted to eater the (ftequeniy) value 158 MHz and tranxferh to the 4031 with <ENTER>. 



Keys with dual assignments 

Many of the socaDed softkeys as weO as the dB RELA'OLT key on the AF field (front panel) have dual 
occupancy. Repeated tapping of such keys produces alternation between the two functions, ie if a change 
of function is permissible. The prompt to operate a key always names the function that is to be cal led up. 



<dBREL> 

Tap the dB REL/VOLT by to call up the dB REL function (the aatoeiated IJtn illuminates). If the dB REL function is 
already present, the key may not be operated because this would call up the VOLT function. 



Repeated striking of key 

Tapping some keys (GEN A, GEN B, EXT, COTT) a number of times will cancel the function 
previously called up with this same key. The prompt to operate a key of this kind always refers, unless 
e^ressly stated otherwise, to calling up the function. The l£Ds assigned to the keys will show wdiether a 
function has already been called up. 



<GENA> 

Activate the modulation generator with the OEN A hey. If the generator is alrea^ operative (associated TKn illuminated) do 
not operate the key. ' 







Operation 



-3.40- 



Notation 



Operating a Key Several Times 

In some operations you may have to tap a key (eg UNTT/SCROIJL) several times in succession in order 
to achieve your purpose; this purpose is shown by the nature of the operation. Such a procedure is 
identified hy an asterisk. 



<AMFM«M> + •<UNnVSCROLL> 

In this suing the UNTT/SCROLL hey has to be operated aeveial times until the abbreviatioa for the required of 
modulation appears in the headerof the mask. 



Operating Two Keys Simultaneously 

If two ke}^ have to be pressed temporary at the same time, this is indicated by underlining the names of 
the keys. 



<OPF> + cnJURa. 



Press the OFF key, keep it depressed and press the CLEAR key in addition for a moment. 



Cursor Movements 

Prompts to move the cursor are indicated as follows; 
<cursoru> Cursor up 

< cursor d > Cursor down 

< cursor 1 > Cursor left 
<cursorr> Cursor right 



„<value> + <ENTER> + <cursord> + <value>„ 

After entering a numeric value, t^ the cursor key that points dotniwaids (location of a new entry field) and «p>in enter a value. 
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Notation 



Screen Messages in Running Text 

To malcft sure that text and numeric values vdiich appear on the screen of the 4031 are clearly recognized 
when mentioned in the running text of the operating instructions, they are written in the running text in 
italics. 



FoUowing tbe text IEBB-488ADR.:ttmit ■ nuatber oa the toeea thorn is inverted form. 
IEEE488 AD/t.: is ■ taeen meaage that you will et later when calling »p the tocelled status muh. 



Abbreviations 



FuG.. 



Radio/mobile 
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Operating rules 



Operating Rules (Ptridout "Basic RX Mask") 



The operating rules for correct working with the 4031 concern m the first place proper filling ia of the 
entry fields displayed on the screen. When reading this section for the first dme, open the "Basic RX 
Mask" foldoat for an illustration of the emHiples 



Types of Fields 

Each screen mask consists of entry fields, text fields and display fields. 



Entry fields 

Entry fields have to be selected ly the user and are then ready to accept an entry. The entry may be a 
frequency or level value, for example, or one of several entry suggestions that are presented Entry fields 
are therefore divided up into "scroll fields" and "numeric fidds": 

Scroll fields 

Scroll fields offer at least two "scroll variables", one of vdiich is to be selected. The scroll field EXT, for 
example, has the scroll variables .>4 C coupled and DC coupled. 

Numeric fields 

Numeric fields are to be filled in with values entered on the numeric duster. 

Numeric fidds are subdivided again into "pure numeric fidds", "mixed numeric fidds* and "hidden 
numeric fidds". 

Pure numeric fidds 

Pure numeric fields only require the entry of a numeric value, the unit is fixed. The pure numeric field 
AF GENA, for example, contains the value 1.0000, the unit being unalterable. 

Mixed numeric fidds 

Mbmd numeric fields require the entry of a numeric value and then allow assignment of the required unit 
by repeated operation of the UNTT/SCROIX key. In the mixed numeric field Mod, for instance, the 
units kHz, % and rad can be sdected. 

Hidden numeric fidds 

Hidden numeric fields are pure numeric fields that are not necessarily displayed on the screen. They can 
be made to appear and disappear as required. In the foldout of the basic RX mask, for example, the two 
hidden numeric fidds STEP and COST aic on-screen. The foldout explains how they are made visible 
and blanked. 
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Operating rules 



Text fields 

Text fields isimarily have the task of giving a to the entry fields are assigned to them. The 
content of entry fields can alter, but not that of text fields. A text field is usually followed by a single entry 
field. Such fields are simpfy given the name of the associated text field in the operating instructions. If 
the Offset entry field is being spoken of^ for instance, the numeric field is meant that appears next to the 
Offset text field In the foldout of the b^c RX mask the content of this field is 0.0 kHz. 

If a text field is followed several entry fidds - this being an exception - the entry fields are designated 
after their content That content is named s^efa the fields have after a total reset (default setting). 



Display fields 

Display fields are only accessible to the 4031 itself. In these fields the Communication Test Set reports 
measured results, for instance, or shows status messages (see also "Status Mask” foldout). The user has 
no access to display fields. Text fidds are also allocated to display fields to show the Tnft<initig of the 
field(s). Display fidds are always named in the operating instructions after the text fidd that 
accompanies them. 



Moving to Entry Fields 

The current entry field is always brightened up on the screen. Only this field can be accessed (m the 
foldout of the basic RX mask the current fidd CONT is dark because of the inverted display). Any entry 
fidd can be moved to with the four cursor keys, as long as no numeric field has been opened. The field 
that has been moved to is at the same time the current entry field. 



Entering New Numeric Values 

If the current entry field is a numeric fidd, access begins by opening the field: entry of the numeric value 
on the keypad automatically opens die fidd and delves the original content. < ENTER > opens numeric 
fidds without deleting their content An opened numeric fidd can always be recognized by the flaghing 
of the cursor. 

Indmdual digits can be overwritten if they are marked with the cursor. Use the cursor key pomting right 
or left for this purpose. 

Entries in numeric fidds by way of the keypad must always be terminated with <ENTER >, otherwise 
they will not be valid. < ENTER > doses an opened numeric fidd, recognizable by the fact that the 
fladiing cursor disappears. Then is it possible to move to every other entry fidd with the four cursor 
keys. 
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Operatisg rules 



Fast Access to Numeric Reids 

The numeric fields that are most often required -RF Frequency, Level, AF GENA, and Mod. or Lev. - 
can be located and opened with a single keystroke. Tap one of the following keys: FREQUENCY, 
LEVEL, MOD FREQ or AM FM eM. 

Vf^th the fast access to one of the fields named above, you exit from the numeric field that was active 
before, even if an entry has not been terminated with < ENTER > . In this case the entry is lost and is 
replaced by the dd content of the numeric &ld. Therefore you should always terminate numeric fields 
immediately after nialrin£ an mtry. 



Altering Numeric Values 

Method 1: Move to the numeric field concerned with the cursor keys and open it with < ENTER > , or 
use one of the keys for fast access to numeric fields. Mark the particular di^t with the cursor and 
overwrite it with the new value. After < ENTER > the altered numeric value is valid. 

Method 2: Move to the numeric field concerned with the cursor keys and slightly turn the handvtiieel. 
This opens the field. One of the keys for fast access to numeric fields also goes this far. Move the cursor 
to the required position and turn the handwheel ™til the required value appears at the cursor position. 
Note that when you go over 9 or under 0 there will be a carry at the adjacent position. Every variation of 
a numeric value with the hand^eel is immediately valid. Confirmation with < ENTER > is only 
necessary udien you leave the field again. Use the handwheel to observe the effect of continuously 
altering the input value on a measurement result. 



Selecting Units in Mixed Numeric Reids 

Move to the numeric field concerned with the cursor keys and open it with < ENTER > , or use one of 
the keys for fast access to numeric fields. Enter the required numeric value and immediately afterwards 
press the UNIT/SCROLL key several times. This assigns the numeric value the available units. 
Terminate the entry as usual with <ENTER > . 



Converting Unitis of RF Level 

The Level entry field for the RF level of the 4031 signal generator is a mixed numeric field with the 
spedality that the entered level value can be converted into one with the unit you commonly use. The 
available units are: p.V/mV, dBm and dB^t. 

First enter the value with the required unit and terminate the Level field with < ENTER > . Afterwards 
press the UNTT/SCROLL key several times and the value will be converted to the other units and 
displayed in the field. 
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Operadng rules 



Selecting Scroll Variables 

Move to the scroll field concerned with the cursor keys and press the UNIT/SCROLL key several times. 
The handwheel may also be turned slowfy (lefi/right). Both result in the scroll field displaying all its 
scroll variables one after the other. The vai^le that is displayed is valid. Confirmation with < ENTER > 
is unnecessary, you can leave the field again immediately. 



Worldng wrtth Softkeys 

The softkeys (row of keys below the screen) are gtvm their function by the matV that is called op. The 
function that a softkey has at any particular time is shown by the brightened up fields at the bottom edge 
of the screen. 

Very often the softkeys have dual assignments, ie as soon as the one function is called up (by striking the 
softkey), the key is assigned the other function to show vrirat you can subsequently rhang^ to. <RF DIR > 
connects the RF DIRECT socket for instance. The softkey fiincdon immediately rhang^t to <RF> so 
that this same softkey > when it is struck again • will enable the RF socket to be connected. 

For softkeys with dual assignments you always see the function that is being offered to you, ie not the one 
you have. If Softkey SI shows the RF function for instance, this maans that the RF DIRECT socket is 
coimected and the 4031 is offering you the RF socket as an alternative. Therefore, the displayed softkey 
function is n^i confirmation of the momentary operating status, it is a pointer to the alternative function 
using the same softkey. 
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Chaime!>niimber entry 



Working vi^h Channel Numbers 

The STABILOCK 4031 allows you to work with channel numbers (instead of frequendes) in all modes 
(SIMPLEX, AUTO-SIMPLEX, DUPLEX). 



SIMPLEX/AUTO-SIMPLEX mode 



Fust call up the GENERAL PARAMETERS mask by entering <AUX> + <DEFFAR> and make 
the foUowiDg declarations: 



1. 


Cbannel 


space 


2. 


Duplex space 


3. 


Channel 




4. 


Corresp. 


freq. 


5. 


Channel 


no. 



enter the value of the active channel spacing. 

enter the value zero so that later, v4ien working with chaxmel 

numbers, you do not have to observe any upper/lower band. 

enter the channel number of any valid channel number^equency 

pair. 

enter the frequency value from the channel number/frequency pair 
chosen above in 3. 

select the scroll variable so that frequendes mcrease or decrease 
with ascending channel number. 



The STABILOCK 4031 is now prepared to work with channel numbers in the SIMPLEX modes. The 
link between values of frequency and channel numbers is produced by the declarations above. Call up the 
basic RX or TX mask: 

1. Declare with < FREQUENCY > the RF Frequency field to be the current (opened) field and switch 
to channel-number entry (NoL or NoU) with < UNIT/SCROLL > . The field will then indicate the 
c hann el number of the frequency that was previously shown in the same field (tuning frequency of signal 
generator or test receiver). 

2. Enter the channel number momentarily required with the numeric keys. It is irrelevant whether you 
make your entry for the lower-band (NoL) or upper-band (NoU) channel. After cnnfir ma tirm with 

< ENTER > the signal generator or test receiver is immediately set to the appropriate frequency. 

3. Open the field again, eg with < ENTER > , and mark the channel number with the aid of the cursor 
keys. Now any channel numbers can be set quite simply with the handwiieel (confirmation with 
<ENTER> is unnecessary). 

4. To return to frequency display you use <ENTER > and * <UNIT/SCROLL> . The frequency is 
displayed of the last channel number that was set. 
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Channel-number entry 



DUPLEX mode 

Rrst call up the GENERAL PARAMETERS mask by entering < AUX > + < DEF.PAR > and make 
the following declarations: 

1. Channel space - 

2. Duplex space “ 

3 . Channel « 

A. Corresp, freq. • 

5. Channel no. - 

6. RX <~> TX (MHz) - 



The STABILOCK 4031 is now prepared to work with channel ntunbers in the DUPLEX mode. The link 
between values of frequen^r and channel numbers is produced by the declarations above. Call up the 
basic DUPLEX mask: 

1. Declare with <FREQUENCY> the RJF/Ve^uency field in the RX portion of the mask to be the 
current (opened) field and switch to channel-number entry {NoU or NoL) with * < UNIT/SCROLL > . 

2. Enter with the numeric keys the number of the channel on ^ch the 4031 signal generator is to 
transmit m the upper band (NoU) or lower band (NoL). After confirmation with < ENTER > the signal 
generator is immediately set to the appropriate fi^uency. At the same time the test receiver - without 
further ado • is tuned and offset by the duplex spacing. 

3. Open the field again, eg with <ENTER > , and mark the channel numbm* with the aid of the cursor 
keys. Now any channel numbms can be set quite ampfy with the handwdieel (confirmation with 

< ENTER > is unnecessary). The corre^Kmding channel number is set automatically in the TX portion 
of the mask. 

4. To return to frequency display you use <ENTER> and *<UNlT/SCROLL>. The frequencies (fj^, 
£^) are displayed of the channel numbers th^ were last set. 

5. Points 2 through 4 apply in ccnresponding fashion if, to start with, the RF/>iequen<y field m the TX 
portion of the mask is switched to chaxmel-number entry. 

6. If you want to enter the frequencies f^^, directly, it is likewise suffident to enter just one value. 

As a result of declaration 6. the other val^ is produced automatically. If the test receiver and signal 
generator of the 4031 are to be tuned to randcw frequendes (no forced duplex spacing), the NOT 
variable must have been selected. 



enter the value of the active channel spacing, 
enter the value of the duplex spacing. 

enter the channd number of any valid channel number/frequency 
pair. 

enter the frequency value from the channel number/frequency pair 
chosen above in 3. 

sdect the scroll variable so that frequendes increase or decrease with 
ascending channel number. 

select the scroll variable to determine v^ether is to be 
automatically offret upwards or downwards fromt— ^ by the duplex 
spacing. The NOT variable prevents this (fj^ and set separately). 
This declaration is not absolutely necessary when working with channel 
numbers; it is onfy of importance for the direct entry of frequendes. 
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Entry examples 



Entry Examples 



Example 1: Setting signal generator to 50.00055 MHz 



1. <RX> -I- <FRBQUENCY> -f <50A)QS(MHz}> + <EtfTER> 
Z < + > + <0X6> + <Ehr7BR> 



Calling up the RX mask switdies the signal generator on. Then miter the frequency, rou^y to start 
with, as far as the 100-Hz place in the RF F^equen^ field (50.0005 MHz). For fine tuning open the offset 
field with < 4- > and enter the value 0.05 kHz (maximum resolution 50 Hz). 50 Hz resolution is possible 
up to f = 500 MHz and above that 100 Hz. 



Example 2: Setting output levd of signal generator to EMF 



1. <RX> -t- <BMF> (fIMPis tltnostive function to 59D) 



Striking the EMF softkey changes the name of the entry field for output level from Level/SOCl to 
Level/EMF and doubles the set output level It is not possible to switch to EMF level if the units in the 
Level/SOCl field are dBm. 



Example 3: Setting signal generator to -40 dBm output level 



1. <RX> + <LEVEL> + <-W> + •<UNnySCROLL> + <ENTER> 



After entering the value -40 in the Level field, you can assign it dBm as units with * <UNIT/SCROIJL> 
before terminating the entry with <ENTER>. 



Example 4: How many mV correspond to -22.0 dBm output level? 



1. <RX> + <LEVEL> + <-22 (dBm) > + <ENTER> + •<UNnVSCROLL> 



First enter the level value -22 in the Level field, assign ft dBm as units and terminate the entry with 
< ENTER > . * < UNTT/SCROIX > then converts the set level value to the other units that are available. 
Confirm the display that is to be kept (eg 17.7 mV) with <ENTER>. 
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Entiy examples 



Example 5: Increasing timed freqnen^ of test receiver in 20-kHz Increments 
Starting frequency •= 153X)100 MHz 

1. <TX> + <PREQUEN CY> + <t53J)100(MHz)> + <ENrBR> 

Z <FRBQUBNCY> + <STH*> + <30> + <ENTBR> +•< + >■ 



rolling up the TX wmslc switches on the test reoraver. First enter the starting frequency in the 
JiF Frequency field and tmninate this entry with < ENTER >. Then open the FF Frequency field again 
with <FREQUENCY> and display the hidden numwic field STEF with < STEP >, After you have 
pn tf iTfd and confirmed the value 20 kHz, the tuned frequency be increased by 20 kHz every time you 
strike the plus key. 



Example 6: Setting test receiver for AM demodulation 



1. <TX> + <AMFM*M> + •<UNrr/SCROLL> + <Et^TER> 



Declare the Lev field of the TX mi«lc as the current field and then dioose the demodulation, visible in 
the header, with * < UNIT/SC310LL > . Confirmation of this with < ENTER > is not absolutely 
necessary. 



Example 7: i J«t»ntiig to FM modulation of received lOO-MHz signal 



1. <TX> + <AMPM*M> + •<UNIT/SC3tOLL> + <EI^nER> 
Z <FREOUENCY> + <100(MHi)> + <ENTBR> 

3. <DEMOD> 



In Step 1 set the FM demodulation (display TX-FM) in the mask headm- and confirm it. Step 2 tunes the 
test receivm to 100 MHz. <DEMOD> t^ appliu the demodulated signal to the input of the internal 
AF-signal processing so tiiat the «g"«i can be H^ened to over the internal loudspeaker (set the volume 
with the rotary knob bmieath the BEAT/SINAD key). If the BEAT function is called iq> (red LED 
iHuminated), the demodulated signal is not heard but instead a frequency c^fret between the tuned 
frequenqr of the test receiver and the actual frequenq^ of the ii^ut signal. 
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Entry examples 



Example 8: Examintng onksown AF signal 



1. <VOLT> + <VOLTM> 



Apply the AF signal to the VOL1M socket (front panel). < VOLTM > couples this socket to the internal 
AF-signal processing. < VOLT> produces the RMS pointer meter on the screen, no matter what basic 
mask (RX, TX, optionally DUPLEX) happens to be called up. The meter indicates the level (RMS) and 
frequenqr of the AF sig na l. The signal can also be looked at as a curve »«■"£ the SCOPE function (see 
Chapter 6). 



Example 9: Generating 345-MHz signal with 2.8 kHz FM deviation ^ = 2 kHz) 



1. <RX> + <FREQUENCY> + <345(MHr)> + <El'trER> 

1 <AMPM4M> + <18> + •<UNTT/SCROLL> + <ENTER> 

3. <MODFREQ> + <2> + <ENTER> 

4. <RF> 



Set the signal generator to 345 MHz, enter the value 2.8 in the Lev field and select the kHz imitg (means 
frequency modulation). < AM FM OM > automatically cuts in modulation generator GEN A. In the third 
step you define the modulation frequent as 2 kHz. Finally connect the RF socket on which you wish Co 
tap the signal (signal level = value m Leivl field). 
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IntroductioQ 



Introduction 



In this cbq)ter we shall be bddttg at soludmis to typical measuring tasks: put the Communication Test 
Set into its baric TX or RX setting and then turn to the section shown m t^ contents for the measuring 
task you wish to carry out Each section is a complete application: concrete entry instructions for the 
4031, a list of the boundary ctmdidons that are to be maintained plus information about the purpose of 
the measurement and indic^ons of permissible Ihnit values. 

Measurements that are normally time-consuming are speedily carried out with the 'Specials" of the 4031. 
If the 4031 offers a Special for a particular measuring task, the entry instructions are headed "Spedal 
Measurement*. The entry instructions for common, purely manual measurements are also listed (in 
addition) if there is a Special. The entry instructions are always contained in a frame: the entries on the 
left, and a brief explanation on the right. 



Note: For the entiy inctructioiis it » UBumed that the measurement eonoemed is a one^hot measuremenL This means that all 
the necessaiy entries axe listed. For series of measurements boawer it is suSideat to enter parameters Uke test modulation or 
reference fcequesdes just once becanse the 4081 retains these vnlues. In the course of series of measurements therefore, only 
the remaining relevant entry instructions have to be Allowed. 



To enable you to disfinguirii them better from convmitional keys (eg GEN A), softkeys are written m 
italics m the entry instructions (eg RF DIR). 

All settings, limit values and boundary conditions stated m this chapter are based to a large extent on the 
Recommendations of the CEPT (Coi^erence of European Postal and Telecommunications 
Administrations) for mobile radio services. Within these operating instructions the figures are simply 
intended as realistic eramnle-s however. Only the various national specifications are binding, so consult 
the testing regulations or licensing conditions of the responsible PIT administration. 

For the terms "maximum frequency deviation" and "(FM) test modulation” used below, the conditions 
are the usual ones: 

Maximum permissible frequem^ deviation = ±20 % of the channel spacing, ie ±4 kHz for a channel 
spacing of 20 kHz for example. 

Test modulation 60 % of the marimnm permissible frequency deviation (f,^ « 1 kHz). 

Channel frequency * rated carrier or receiver frequency of the radio set, not to be confused with the 
actual frequency of the radio set. 
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Introduction 



Test Setup 



the test setup that is shown, it will usually be possible to perform all standard transmitter and 
receiver measurements. In the case of receiver measurements the required RF output level (see dnn> 
sheet) wiU determine vdiether the radio set has to be connected to the RF or RF DIRECT 
Normally connection wiU be made to the RF socket 

In tr ansmitt er measurements the radio set will also normally be cozmected to the RF socket. Depending 
on the particular measurement however, the input level of a small si gnal may be less ztian the permissible 
minimum of 10 mW. In such cases you ^ould use the RF DIRECT socket so that the specifications of 
the 4031 continue to apply. For precise details of the minimum and mavimnm values on the two RF 
input/output sockets, refer to the data sheet. 




Typical setup for standard RX/TX weasurementa: The external 
modulation generator ia necessary if modulation overlaying is 
required and the Conmunicetion Test Set is not fitted with 
the GEN B option (second internal modulation generator). 
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Basic TX settings 



Basic TX Settings 



The basic TX settings are the foundation for all standard transmitter measurements. It is suffident to 
perform these basic settings once before starting the actual transmitter measurements. In the course of 
transmitter measurements the basic settings will normally be maintained unaltered, meaning that only a 
few extra entries are necessary. 



1. <TX> Call up TX mask. 

2 . <RF> or <RF DIS> Conn^ to appropriate input sodcet. 

3. <FBlEQtJENCY> + <value> + <EHTER> Tune test receiver to channel frequency of 

radio set and confirm entry. 

4. <M0D FREQ> + <1> + <ENTER> ^ - lkH2(GENA) 

5 . <DEKOD> ^modulated signal is switched through to 

AF instruments. 

6. <AM FM 4W> + *<ONIT/SCROLL> Switch-on of GEN A and selection of modulation 

(display TX-AM, TX-FM, TX-4>M in mask 
header). 

7. Switch on transmitter of radio set 



Following the last step of the basic settings the entry field (modulation level for radio set) in the TX 

mask is ready to accept a value; the following I£Ds must illuminate red on the front pane! of the 4031; 
TX, DEMOD and GEN A. Now you can commence any standard transmitter measurement. 

If you use TX Specials, you can skip step S. of the basic TX settings because the Spedals automatically 
switch the demodulated signal through to the AF instruments. 




lUKiatmai: aitiiUsii 



BiricTXsettinE The foOowing openting 
ptnuneteis are declared in the mask for example: 
channel frequency « 75J750 MHz, ~ 1 kHz, 
modulation - FM, RP socket is active mput. Lev 
field is active and expects, depending on test to be 
performed, entry or variation of modulation level. 
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Frequency measurement 



Frequency Offset and Carrier Frequency 



Boundary conditions: 

• Carrier unmodulated 

• Warning: P > 500 mW on RF DIRECT will destroy input stage! 

• Observe specified measurement range (see data sheet) in precision ofiEset measurements because 
actual meastirement range is greater 

• For carrier-frequency measurement only apply signal to RF socket 



Measurement Frequency offset 

1. Check basic TX settings 



2. Read measured freqnenqy offiiet in Ojffiet field 



Note : Tbe fitequency offset U meacuied with the aceutacy stated in the data sheet up to the specified value. This accuracy is no 
longer guaranteed for greater values. An overflow of the measurement range is signalled by the offset field with the di^lay 
•»»»■ or • (veiy large ofbet). 

If, after the offset measurement, the test receiver is automatically tuned to the ftequency of tbe input signal with < COUNT> , 
the offKt field may diow a residual offset of up to ±40 Hz. This residual offset results from the different resolution of the 
ftequency counter compared to tbe frequency entry fonnat in tbe RFFrequen<yRt)i. 

Acoustic adjustment of transmit frequency; If tbe BEAT function is called up with tbe BEAT/SINAD key, the frequency offset 
of the input signal ftom tbe tuning fr^uency of the test receiver can be beard on tbe internal loudspeaker (volume setting with 
rotary knob). 



Measurement — > Carrier frequency 



1. Check basic TX settings 

2 . <COUNT> Switch on frequency counter . 



3. Read carrier frequenqr in RFFiequauy field 



Note: If tbe ftequency of tbe signal reduces during measurement, it is possible in exceptional cases that the display in the ffF 
Aequeao'fieid will not react. In this case tbe ftequency counter measures an hsimonio If you suspect thst the measurement is 
erroneous, switch tbe counter off and badt on again immediately with <0^5ET> 4- < to obtain tbe correct 

measured result 

As long as the COUNT function is active, tbe test receiver of tbe 4031 is automatieally tuned to the measured ftequency. 



> > > 
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Frequency measurement 



Purpose of measurement 

To check whether the carrier frequency of a transmit rigna? is within tolerances. If the frequency offret 
from the rated value exceeds the permissible limit, a receiver will no longer be able to demodulate the 
signal properly for example, ie there will be distortion. Large frequency ofiEsets lead to adjacent- rhanTift l 
interference. 



Typical limit values 

The permissible frequency ofibet depends on the frequency range. The permits much greater 
offsets in UHF than is VHF: 



Freouencv ranee 


permissible off^t 


30 to 


50 MHz 


±0.60 kHz 


50 to 


100 MHz 


±1.35 kHz 


100 to 


300 MHz 


±2.00 kHz 


300 to 


1000 MHz 


±2.50 kHz 









RF 


Frepuenctf 


- 75.27S0 MHr 




Of f set 


• -^e.es? kHz 


AF 


GCN n 





/ 







♦34.7 dB« 


+1.12 kHz 


138 aV 




-1.07 kHz 






e.998 kHz 1 



CCUN7 



imasuMii; wama^ mstimvm ■emimI 



Frequency offset The Q/3ter display field indicates 
that the earner frequency of the device under test 
deviates from the rated channel frequency 



RF 


Fre^uenc)^ » 


TX FH — 

75.Z75e7f1Hz 


ftF 


CCN n 


i.eeee kHz Lr*. • 



1 PHR 1 

♦34.7'dBa 


OEHOD 


RHS 


♦1.14 kHz 


139 aV 




-1.63 kHz 


> 

1.664 kHz 



aa-iaiMa.! Bf uaMii i t m siimn-. m l itui.n 



Cmierfreouencv: Assoonasthe COUNT 
fhncticn is called up, the ItFAequea^'field 
indicates the carrier frequency of the device under 
test 
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Transmitting power 



RF Power (broadband) 



Boundary conditions 

• = 50 W (continuous applicatum) or, on sets with serial numbers i QS88000, «■ 125 W for 

mazunaSy 1 min (see also Gbapter 1 Tmrmisable RF input power*) 

• Carrier signal applied unmodulated to RF socket 

• Check setting of pre-attenuation 

• If necessary, first pnform zero adjustment for PWR meter with < SPECIAL > + <DC-CAL. > with 
input open-circttit (for zero adjustment FM modulation must be selected) 



Measurement — > Carrier power 



1. Check basic TX settings 



2. Read aver^ carrier power on PWR meter 



Note : Tbe power measurement is broadband with the tpedfieation given in the data sheet. If the measuring unit Watt or dBm 
is selected in the GENERAL PARAMETERS mask (RFEower field) the PWR insmiment dis{d^ the average value of tbe 
applied power. In modulation mode AM tbe peak power is displayed if one of the scroll variables WATT PEAK 5 W or 
WATT PEAK ISO W is selected. If pre-attenuation is applied externally, the resulting folsification of the measured value can 
be compensated for automatically by entering tbe pre-attenuation value in tbe Ae-arfBattariaa field of tbe GENERAL 
PARAMETERS mask. Tbe ATT pointer in tbe header of tbe PWR meter indicates that tbe display of the measured value is 
ooiiected by the fiictor of tbe pre-attenuation (see 'General Parameters’ foldout). 

CAUTION: If tbe REDUCE RF POWER message appears on the monitor for P > 50 W, inimediately reduce tbe applied 
power to P * 50 W (see also Chapter 1, ’Permissible RF input power"). 



Purpose of measurement 

To check whether the average carrier power of a radio set meets the specifications. Values that are too 
low mean a loss of range and values that are too high produce propagation overshoot. 



Typical limit values 

The standard value of the carrier power may be exceeded by maximall y 2 dB under extreme test 
conditions and underrun maximally 3 dB. 



f— 




TX FH 


RF 


Frequcncu 


- 75.Z750 MHz 




Offset 


- ‘^0.073 kHz 


nr 


SEN R 


i.oeeo kHz >' Lev. - ■Hau'jaa'j 



. PMR 


OCHOD 


RMS 


fi.B2 


13 kHz 
-1.05 kHz 


13B 


0.999 kHz 



ISaEQS 






[S3EEa 



Transmitting power. The PWR meter, which is 
alwqn displayed in tbe TX mask, shows tbe 
avenge carrier power of the device under test. The 
measurement is broadband, so the channel 
frequency {RFPntpien^hald') is insignificant. 
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Selecdve power measurement 



RF Power (test bandwidth 3 MHz) 



Boundary conditions 

• Carrier unmodulated 

• Level > 0 dBm — > apply siEnal to RF socket 

• Level < 0 dBm — > appfy signal to RF DIRECT socket 

• Warning: P > 500 mW cm RF DIRECT will destroy input stage! 

• Check setting of pre-attenuation 

Measurement RF power, selective 



1. Check basic TX settings 




2. <C0VNT> 


Tune 4031 test receiver to frequency of 




RF input signal. 


3. <SPECIA1> 


Call up menu of TX Spedals. 


4. <SEL.Pm> 


Switch-on of selective power RF meter . 


S. Read measured value on SEl^FWR meter 



Note : The avenge value of the applied power is measured with 3 MHz bandwidth to max. -f 37 dBm (see data sheet). SelectioD 
of the measuring unit (WtRor dBm) in the GENERAL PARAMETERS mask, RF Bower field. If pre-attenuation is applied 
externally, the resulting falsification of the measured value can be compensated for automatical entering the pre- 
attenuation value in the Pn-aneDuttion field of the GENERAL PARAMETERS mask. The ATTpointer in fiie header of the 
SELPWR meter indicates that the di^l^ of the measured value is corrected by the factor of the pre-attenuation (see 
'Genenl Parameters' foldout). 

CAUTION: It is not possible to measure the power of harmonics because the mixer of the input stage is in this case 
overdiTveD by the fundamental The dispiay >»» rign«iit overflow of the measurement range. If the message REDUCE RF 
POWER appears on the monitor for very hi^ overloading (P > SO W), reduce the applied power immediately (see also 
Chapter 1, 'Permissible RF ii^ut power*). 







TX FM 


«r 


Frfrourney 
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Selective power measurement: Here the SELPWR 
meter shows the measured value with dBm units 
because these units were declared in the RFPo^fcr 
field of the GENERAL PARAMETERS mask. 



■BUSSEI 
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Modulation frequency response 



Modulation Frequency Response 



Boundary conditions 

• When applying signal to RF DIRECT socket, observe deviation restriction (see data sheet) 

• Warning: P > 500 mW on RF DIRECT will destroy input stage! 

• Disconnect CCTTT filter 

• Disconnect filter on OPTION CARD (if present) 



Special Measurement — > Modulation frequency response 



1. Check basic TX settings 

2. <value> 



3. <SPECIAL> 

A. <AF. RESP.> 

5. <value> + <ENTER> 

6. <cursor d> + <value> + <ENTER> 

7. <RUN> 



Aker modulation level {Lev field) with handwheel 
until DEMOD meter shows required modulation 
(eg 20 % of maximum frequency deviation). 

Call up menu of TX Specials. 

Special for modulation frequency response. 

Enter 0-dB reference frequency in inverted field 
and confirm (unless default is accepted). 

Alter fjij^ (7 reference values) if necessary 
Start measuring routine . 



8. Read modulation frequency response (7 reference values) frx>m Special mask field 



Note : If the CdlT filter is cut ia, a wamiiig is beard after < RUN> . Meaauiement with the filter is not permissible 
because the filter characteristic affects the measured result too much. 



1 — — 




TX FH 


RF 


Frequeney 


- 75.2758 HHz 




Offset 


- +8.142 kHz 


RF 


6EN R 


• 1.8888 kHz ^ Lev. - HBBKDi 



RF— Response (Ref. at l.ftO kHz) 



e.iS kHz 
e.ae kHz 
e.ae kHz 
i.ee kHz 
l.as kHz 
3.-ee kHz 

e.ee kHz 



- 14.3 dB 

- Z.e dB 

- l.e dB 
a.e dB 
e.3 dB 

- 1.2 dB 

- 23.8 dB 



Modulation freouenev resoemse: The Special mask 
field in the bottom half ^ the display shows seven 
reference values for the modulation frequency 
reqionse of the device under test 1 kHz has been 
declared as the O^IB reference frequency. 
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Modulation frequency response 



Measurement — > Modulation frequency response (manual) 



1. Check basic TX settings 

2. <value> 


Alter mcxluladcm level (Lev field) wkh handv^eel 
until DEMOD meter shows required modulation 
(eg 20 % of maximum frequency deviation). 


3. <dB REL> 


Normalize level of demodulated signal 


4. <MOD FREQ> + <value> 


(U “ IkHz)- 

Vaiy f^, eg between 03 and 6 kHz (best with 
handvm^). 


5. During step 4. read on dBr meter whether dB tolerance range Is maintained 



Note: If the cairier dgnal of the ndio set is phase-modulated, ensure that the mw4irmm frequency deviation is not exceeded at 
the highest modulation fitequeney. The use ^ deviation limiting would Msifr the measured nsult. See Introduction for derinition 
of maximum frequency deviation. 



Purpose of measurement 

To check whether the frequency or phase deviation or modulation depth of a carrier signal • depending 
on the frequency of the modulation signal - remains within the permissible tolerance range (modulation 
frequency response). If the curve of the modulation frequency response goes out of the tolerance range, 
transmission quality will be degraded. 



Typical limit values for FM and *M 

For de fining a reference point (0 dB) the carrier signal should be modulated mth 1 kHz so that the 
frequency deviation reaches 20 % of marimiim deviation (eg 20 % of 4 kHz -= OB kHz). If the 
modulation frequency f^^ is then varied between 300 Hz and 6 kHz, the relative AF level of the 
demodulated signal must remain within the following tolerances: 

fjjQd “ to 3 kHz: -Hto-3dB 

fjQO(j ” >3 to <6 kHz: The level may not exceed the value measured at 3 kHz 

f jQOd ” ^ level must be at least 6 dB below the value 

measured at 1 kHz 
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Modulation sensitivity 



Modulation Sensitivity 



Boundary conditions 

• When Inlying signal to RF DIRECT socket, observe deviation restriction (see data sheet) 

• Warning: P > 500 mW on RF DIRECT will destroy input stage! 

• Disconnect CCTTT fiber 

• Disconnect filter on OPTION CARD (if present) 

• If necessary select a delay in the Detoy (TXSens) field of the GENERAL PARAMETERS matk 



Special Measurement —> Modulation smtsitivity 



1. Check basic TX settings 

2 . < SPECIA1> Call up menu of TX Specials. 

3 . <SENS> Special for modulation sensitivity. 

4 . <value> + <ENTER> &ter nominal frequency deviation (eg value of test 

modulation) in Donation field (unless default is 
accepted). 

5. <cursor d> + <value> + <ENTER> Enter expected level (sensitivity) m £g?ected Ito/ue 

field. 



6. <RUH> Start measuring routine . 

7. Read value displayed to right of expected value 



Note; If the entiy in the Bisected Value field diffen veiy much from the actual modulation sensitivity, the Special is terminated 
after a short duration and *— »* is indicated as the result 



Measurement — > Modulation sensitivity (manual) 

1. Check basic TX settings 

2 . <value> Alter modulation level (Lev field) with handwheel 

until DEMOD meter shows required modulation 
(eg test modulation) . 



3. Read AF level in Lev field 
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Modulation sensitivity 



Purpose of measurement 

To check what AF level = 1 kHz) is necessary on the microphone input of the radio set to produce 
a certain frequency (h* phase deviation or modulation depth (modulation sensitivity). The test parameter 
Trequenc^ deviation”, Thase deviation” or *Moduladon d^th” is usually the test modulation. The 
modulation sensitivity mfliienccs the vt^ume information radiocommunication at the transmitting end. 



Typical limit values 

The modulation sensitivity also depends very much on the sensitivity of the microphone that is used, so 
no typical limit values can be given. 



RF FreQuerhC)^ ■ | 
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Modulation sensitivity: Hie Special £EV5was 
stalled with the test pamnetezs Deviation; Z4 kHz 
and Bipected Value; SOO mV. The result shows 
that the device under test has modulation 
sensitivity of 32S mV. 
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Modulation distortion 



Modulation Distortion - 1 kHz) 



Boundary conditions 

• Disconnect CCITT filter 

• Disconnect filter on OPTION CARD (if present) 

• Warning: P > 500 mW on RF DIRECT will destroy input stage! 

• Modulation frequency «» 1 kHz 

Measurement —> Modulation distortion 



1. Check basic TX settings 

2 . <value> 


Alter modulation level (Lev field) with handwheel 
until DEMOD meter shows test modulation. 


3. <DIST> 


Call up DIST meter. 


4. Read modulation distortion on DIST meter 



Note : The OPTION CARD, fitted with the vaiiable notch filter, if required (tee Chapter 8) for measuring modulatiOD distortion 
with modulation fieqi^det between 200 and fiOO Hz (to CEPT). 



Purpose of measurement 

To check n4iat distortion the AF signal already esdiibits at the transmitting end. The distortion factor is 
the ratio of the sum RMS value of all harmonics of an AF si gnal to the RMS value of the overall AF 
s ign a l (fundamental plus harmonics). A large distortion factor degrades transmission quality. 

Typical limit values 

The distortion factor may not exceed a value of 10 % at f^^ = 1 kHz. 



Modulation dittortion: The DIST meter confirms 
tiiat the modulation distortion of the device under 
test does not exceed the pennisBible limit value. 
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Residual moduladon 



Residual Modulation 



Boundary conditions 

• Disconnect filter on OPTION CARD fif present) 

• Warning: P > 500 mW on RF DIRECT will destroy input stage! 

Measurement — > Residuai moduiation 



1. Check basic TX settings 

2 . <value> 


Alter modulation level (Lev field) with handwheel 
until DEMOD meter shows test modulation. 


3- <CCITT> 


Cut in weighting filter. 


4. <dB REL> 


AF level (at test modulation) becomes reference 
level (0 dB) for dBr meter. 


5. <GEN A> 


Cut out mc^ulation generator GEN A . 


6. Read weighted signal/noise ratio on dBr meter 



Purpose of measurement 

To check what residual modulation appears referred to the test modulation (hum, noise) if the 
transmitter of the radio set is not modulated with a useful signal Excessive residual moduiation causes a 
disturbing background noise that impairs intelligibility. 



Typical limit values 

Weighted S/N ratio at least -40 dB. 



Weighted S/S ntio: Tbe display on the dBr meter 
shows that the device under test in this case 
exhibits a wei^ted S/N ratio of -35.6 dB (CCTIT 
weighting). 
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Deviation limiting 



Deviation Limiting 



Boundary conditions 

• Warning; P > 500 mW on RF DIRECT will destroy input stage! 

• Disconnect filter on OPTION CARD (if present) 



Measurement — > Deviation limiting 



1. Check basic TX settings 

2 . <value> 


Alter modulation level (Lev field) with handwheel 
until DEMOD meter shows test modulation. 


3. <+20 dB> 


Increase AF output level by 20 dB . 


4. Read maximum modulation on DEMOD meter | 



Note : After the ineasurenient <-20dB> restores the onginal test modulation. If the DEMOD meter will not permit a clear 
reading on frequency-modulated signals because of superimposed interference, the RMS meter can be used for a 'steady" display 
of the average value of the frequency deviation (see Qtapter 12, GENERAL PARAMETERS foldout, DEMOD (RMS VALUE) 
field). 



Purpose of measurement 

To check if, when there is a strong modulation signal on the microphone input of the radio set, the 
maximum permissible modulation (deviation or AM depth) is exceeded. If the limit value is not 
maintained, adjacent-channel interference may result. 

Typical limit values for FM 

The frequency deviation must remain between 70 and 100 % of the maximum permissible frequency 
deviation. 
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Deviation limiting After the output level of the 
modulation generator GEN A has been increased 
to 33.8 mV with < +20dB> (Z^evAeld), the 
DEMOD meter shows -t-4.10 kHz peak deviation 
in this case. Thus the device under test slightly 
exceeds the maximum permissible value (here 
4 kHz). 
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Harmonics 



Harmonics 

Boundary conditions 

• Warning; P > 500 mW on RF DIRECT will destroy input stage! 

• Speofications of analyzer apply for measurement with unmodulated carrier 



Measurement — > Harmonics 



1. Check basic TX settings 

2. <COUNT> 


Tune test receiver to carrier frequency 
of radio-set transmitter. 


3. <ANALYZER> 


Switch on analyzer. 


4. <HARM> 


Call up harmonics submask; set reference level in 
Ref. Level scroll field so that brightened up field at 
bottom edge of analyzer window is of minimiim 
height and message OVERLOAD! does not yet 




appear. 


5. <FREEZE> 


Freeze display. 


6. Read levels of harmonics (dBc values) 



Note : The first seven hamionics are always detected up to a fundamental frequency of 142.79 MHz. At higher fundamental 
frequencies the analyzer only measures harmonics up to 999.9999 MHz, Details of harmonics measurement are given m 
Chapter 6. 



Purpose of measurement 

To check whether the harmonics of the carrier signal are below the permissible limits. If the limit is not 
maintained, this can lead to interference in the frequency range into which the harmonic intrudes. 



Typical limit values 

According to CEPT Recommendation TR17, no harmonic may exceed a power limit of 0.25 jxW. 



Ref. Level - ll.l'/W.I!W 

Harmonics: The harmonics measurement shows an 
absolute level of + 38 dBm for the fundamental 
(75JJ750 MHz), a relative level of -62 dBc for the 
second harmonic, -75 dBc for the third harmonic, 
etc. With 4 |iW ( -t- 38 dBm - 62 dBc = -24 dBm) the 
second harmonic exceeds the permissible limit. 



n'l n*2 n-3 n«4 n«5 n»6 n - 7 

0 -62 -75 -75 -75 -72 -75 dBc 

Carrier Free-* 75.275® MHx Level-f 38 dBin 
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Instruments of basic DUPLEX mask Basic DUPLEX Mask 



STEP 


(hidden numeric field); can be assigned to the (opened) 
Level field with i step i. As long as the step field is in- 
verted, the plus/minus keys permit step by step alteration 
of the RF output level (step width = content of step field). 
(ofF) blanks the (opened) step field. Instead of the step 
field the cont field can also be displayed. 


AF GEN A 


(pure numeric field); the entered value defines the modula- 
tion frequency of modulation generator GEN A (the same 
applies to the gen b field when the optional modulation 
generator GEN B is instailed). 


Mod 


(mixed numeric field [rad, %, kHz]); the content of this field 
determines the modulation of the carrier signal (phase 
deviation, modulation depth or frequency deviation). As 
Iona as an entrv has not vet been terminated with i enter i, 
the required units can be assigned to the entered value with 
I UNIT/SCROLL I. Thus the class of modulation/demodulation is 
set at the same time (AM not possible). 


EXT 


(scroll field); the scroll variables (ac and DC coupled) 
determine the coupling of the external modulation-signal 
source. The field is only produced on the screen if the EXT 
MOD input socket has been connected to the modulation- 
signal path with (W). 


Instruments of basic DUPLEX mask 


RMS 


(RMS AF voltmeter and AF frequency counter); call up with 

I VOLT |. 


dBr 


[relative level measurement); call up with i ds rel i. 


DIST 


(distortion meter); call up with | pist |. 


SINAD 


(SINAD meter); call up with | sinad |. 


MOD 


(modulation meter RX): call up with irx mod/mod gen |. 


DEMOD 


(modulation meter TX); call up with | demod ). 


OFFSET 


(analog display of frequency offset); call up with ( zoom ) + 

( OF6SET ). 


PWR 


(RF power meter); called up automatically. 


AF POWER 


(AF power meter); call up alternatively to RMS by 
GENERAL PARAMETERS mask. 
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Basic RX settings 



Basic RX Settings 



The basic RX settings are the foundation for all standard receiver measurements. It is sufficient to 
perform these basic settings once before starting the actual receiver measurements. In the course of 
receiver measurements the basic settings will normally be maintained unaltered, meaning that only a few 
extra entries are necessary. 



1. <RX> 

2 . KREf' or <RF DIS> 

3. <FREQUENCY> + <value> + <ENTER> 

4. <LEVEL> + <20 (tiV)> + <ENTER> 

5. <M0D FREQ> + <1> + <ENTER> 

6. <VOLTM> 

7 . <FM AM 4W> + <value> + 
*<UNIT/SCROLL> + <ENTER> 



8. Switch on receiver of radio set 



Call up RX mask. 

Connect to appropriate input socket. 

Tune signal generator to channel frequency of 
radio set. 

Set RF output level to 20 jiV (EMF). 

^^ = lkH2(GENA) 

Connect VOLTM socket (AF input). 

Enter value for test modulation in Mod field and 
select class of modulation (kHz, %, rad); GEN A 
is switched on automatically. 



FoUowing the last step of the basic settings the Mod entry field (brightened up) in the RX mask is active; 
the LEDs RX (green), GEN A (green) and VOLTM (yellow) must illuminate on the front paneL Now 
you can commence any standard receiver measurement. 

If you use RX Specials, you can skip steps 6. and 7. of the basic RX settings. The RX Specials 
automa t icall y couple the VOLTM socket and set a modulation frequency of 1 kHz if this is necessary. 

NOTE; When you are altering the RF output level, there may be a jump in level of > 0.1 dBm at the 
boimdary between +5.0 dBm and +5.1 dBm (RF DIRECT socket) or -15.0 dBm and -14.9 dBm (RF 
socket). At these level boundaries a second output stage is cut in or cut out respectively, m waning that 
the actual jump in level depends on the tolerances of both amplifiers (sec data sheet). TTiis jump in level 
will not ^pear when the level is altered continuously with EMF CONT. 
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Basic RX tetting: In the RX mask the following 
operating paraneten are declared here: RF is the 
active RF socket, RF level > 20 |t\7EMP, channel 
frequency - 85.075 MHz, - lkHz,FM 
modulation, test mcxlulation — 2.4 kHz. 
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Receiver measurements 



Sensitivity 



Sensitivity (S/N and SI NAD) 



Boundary conditions 

• Cut out squelch of radio set 

• Disconnect filter on OPTION CARD Qf present) 



• Only measure SINAD with f 



IkHz 




Special Measurement — > Sensitivity 



1. Check basic RX settings 

2. <CCITT> 

3. <SPECIAL> 

4. <SENS> 



5. <RUH> 



Cut in weighting filter. 

Call up menu of RX Specials. 

Call up Special for receiver sensitivity, line 
Sensitivity appears with three entry fields: first 
select measuring method (S/N or SINAD) in 
centre field (scroll field), then enter S/N or 
SINAD reference value in left field (numeric field) 
and dioose required unit in right field (scroll field). 
Start measuring routbe . 



Read measured result fh>m Special mask field 



Note : Hie Special stores the entered reference value for the two measuring methods S/N and SENAO. When the measuring 
method is selected therefore, the reference value last entered is set automatically. After the measurement * < UNTr/SCROLL> 
converts the measured value to the other units if the units scroll field is brightened up. 



Measurement SINAD (manual) 



1. Check basic RX settings 

2. <CCITT> 

3. <SINAD> 

4. <LEVEL> + <value> 



Cut in weighting filter. 

Call up SINAD meter. 

Alter RF output level of signal generator with 
band^dieel until SINAD meter shows required 
reference value. 



5. Read level value (EMF) in Level field 
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Sensitivity 



Measurement — > S/N (manual) 



1. Check basic RK settings 

2. <CC1TT> 


Cut in weighting filter. 


3 • RSL^ 


Can up dBr meter. 


4. <6EN A> 


Switch off modulation generates' GEN A. 


5. <LEVEL> + <7alue> 


Alter RF output levd of sigual generator with 
handwheel u^ dBr meter shows required 
reference value. 


6. Read level value (EMF) in Lewsf field 



Note: Check the measuied result by switcbiogmodtilition generator GEN A oo again and resetting the AF level value with 
<VOLT> + <dBR£L>.lfG^ A is then switched (rff again, the dBr meter sinuldtmmediatefy show the required reference 
value. If there are deviations, adjust the RF level in the Level field with the handwheel 



Purpose of measurement 

To determine ttdiat RF level is required on the antenna input of the radio set so that the AF signal on the 
loudspeaker output of the radio set exhibits a specific sigrial qtiality, characterized by the S/N or SINAD. 

S/N = 201og^i®alJeyel 

Noise level 

SINAD = 20 j Signal levftl + N oise level + Harmonic level 

Noise level + Harmonic level 



Typical limit values 

6 dBji-V (2|xV) EMFfor 12 dB SINAD or 20 dB S/N. 
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Receiver sensitivitv: Special SESSwas started after 
selecting test method (SINAD), reference value 
(20 and units that measured result is to have 
(here dB(i)'- the result of the measurement is 
1.2 dB|t (ooiresponding to value in Leva/ field). 
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AF frequency response 



AF Frequency Response 



Boundary conditions 

• Disconnect CdTT filter 

• Disconnect filter on OPTION CARD present) 



Special Measurement — > AF frequency response 



1. Check basic RX settings 




2. <SPECIA1> 


Call up menu of RX Specials. 


3. <AF RESP> 


Special for AF frequency response. 


4. <value> + <ENTER> 


^ter 0-dB reference frequency in inverted field 




and confirm (unless default is accepted). 


5. <cursor d> + <value> + <ENT£R> 


Alter fjjj^ (7 reference values) if necessary. 


6. <RVN> 


Start measuring routine . 


7. Read AF frequency response (7 reference values) 



Note: If the O-iri filter is cut ia. a waminf ana] i« head after <RVN> ind the wtmungOCITT/VteriroD appears in the 
status line. Measurement with the CaTT filter is not pennisstble because the filter characteristic affects the measured result too 
much. 



Measurement — > AF frequency response (manual) 



1. Check basic RX settings 

2. <d6 R£L> Call up dBr meter. 

3. <MOD FR£Q> + <value> Vary frequency of modulation signal between 

300 Hz and 6 kHz with handwheel. 



4. During step 3. read on dBr meter vAetber permissible dB tolerance range is maintained 



»> 
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AF jfrequency response 



Purpose of measurement 

To check whether the AF frequency response of the radio set - depending on the frequency of the 
modulation signal - remains within the permissible tolerance range (modulation frequency response). If 
the curve of the modulation frequency response goes out of the toteance range, the standard of 
intelligibility will be degraded. 



Typical limit values for FM and OM 



If the modulation frequency f is varied between 300 Hz and 6 kHz, the AF level of the demodulated 
signal must remain within die flowing tolo'anoes: 



^mod 

^mod 

^mod 



0.3 to 3 kHz: 
>3 to <6 kHz: 
6 kHz: 



+ lto-3dB 

The level may not exceed the value measured at 3 kHz 

The level must be at least 6 dB below the value measured at 1 kHz 
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AF frequency response: The Special mask field in 
the bottom half of the display shows the AF 
frequency response of the device under test in the 
foim of seven reference values. The value 1 kHz 
has been declared as the 0-dB reference frequency. 
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Demodulation distortion 



Demodulation Distortion = 1 kHz) 



Boundary conditions 

• Disconnect CCTTI’ filter 

• Disconnect filter on OPTION CARD Qi present) 

• Modulation frequen^ « 1 kHz 



Measurement — > Demodulation distortion 



1. Check basic RX settings 

2 . <DIST> Call up DIST meter . 



3. Read demodulation distortion mi DIST meter 



Note: Tbe OPTION CARD, fitted with the variable notch filter, k required for measuring demodulatioD distortion with 
modulation frequencies between 200 and 600 Hz. 



Purpose of measurement 

To check to udiat extent the receiver of the radio set distorts the usefiil AF signal. The distortion factor is 
the ratio of the sum RMS value of aU harmonics of an AF signal to the RMS value of the overall AF 
sgnal (fundamental plus harmonics). A large distortion factor degrades the standard of intelligibilicy. 



Typical limit values 

The distortion factor may not exceed 10 % for f^^ » 1 kHz. 
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Demodulation distortion: The DIST meter shows a 
distoition factor of S.4 % for tbe device under test. 
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EF filters 



IF Bandwidth and Centre-frequency Offset 

Boundary conditions 

• Cut out squelch on radio set 



Special Measurement — > IF bandwidth and centre-frequency offset 



1. Check basic RX settings 




2. <SPECIA1> 


Call up menu of RX Specials. 


3. <BANDW> 


Call up IF Spedal. 


4. <value> + <ENTER> 


Enter reference value of attenuation. 


5. <RUN> 


Start measuring routine . 


6. Read measured values for IF bandwidth and offset from nominal centre fiequen^' 



Note: If the measured IP bandwidth is greater than 51 kHz, the displajied result is *' 



Measurement — > IF bandwidth and centre-frequency offset (manual) 



1. Check basic RX settings 

2. <GEN A> 

3. <LEVEL> + <0.04 (jjlV)> + <ENTER> 

4. <LEVEL> + <OFF> 

5. <dB REL> 

6 . <LEVEL> + <value> 



7. <STEP> + <value> + <ENTER> + <+> 

8. <FREQUENCY> + <+> + <5> + <ENTER> 

9. <ENTER> + <value> 



Switch off modulation generator GEN A. 

RF output level = 0.04 jtV/EMF 
Switdi off signal generator. 

Call up dBr meter. 

Switch on signal generator and increase level 
until dBr meter shows -10 dB (noise 
suppression). 

Increase RF level by reference value of 
attenuation (eg 6 dB). 

First rou^ily detune agnal generator 
(with Offset field) by + 5 kHz. 



Open Onset field and finely detune offset 
value with handv^eel until dBr meter again 
shows -10 dB; note of^t value. 

10. Repeat steps 8. and 9. with -5 kHz 



11. The two noted offset values, added U^ther, are the IF bandwidth; 
centre-frequency offset = (f^ - f_)/2 
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IF filters 



Purpose of measurement 

The measurement determines indirectly the bandwidth of the IF filter and its centre-frequency offset. 
Too small a bandwidth reduces the standard of intelligibility, too large a bandwidth reduces adjacent- 
channel selectivity and thus sensitivily. Highly unbalanced IF filters (large centre-frequmicy offset) 
produce distortion of the AF signal 




Typical limit values 

Depending on the channel spacing the nominal bandwidth is between 8 and 15 kHz. The permissible 
centre-frequency offret is Oi to 1 kHz. 
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IF bmdwidth «Bd ceatre-freg uenev otbef The 
Speciii £Ei4NDWw«s started here with the usual 
parameter 6 dB as the reference value of the 
attenuation. In contrast to time^onsuming manual 
measurement, the ^>edal presents the values 
measured for IP bandwidth (17.10 kHz) and centre- 
frequency oCfret (-t-0.2 kHz) after just a few 
seconds. 
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Squelcb 



Squelch Characteristic 



Boundary conditions 

« Cut in squelch on radio set 

• For a skn^ responding squelch declare a delay in the 
GENERAL PARAMETERS mask (Deb^ Squelch field) 

Special Measurement — > Squelch characteristic 



1. Check basic RX settings 

2. <SPECIAL> 


Call up menu of RX Specials. 


3. <SQDELCS> 


Call up squelcb Special; the line Squelch contains 
two scroll fields: in left field seledtRX Mute 




(measurement to determine muting threshold of 
squelch) or RX Unmute (unmuting threshold), and 
in right field select required unit for measured 




value. 


4. <RVN> 


Start measuring routine . 


5. Read measured values for switching threshold and hysteresis 



Note : After the mejisurement the second threshold v«lue that is not di^la^ed can be pnxluced with < UNIT/SCROLL > if the 
fUfAfute or fUfU/unute field is active (inverted). 

If a time duiatioo has been declared in the Del^ Squelcb field of the GENERAL PARAMETERS this will be waited 

between the individua] setting steps (RF level value) so that slow squelches hove sufficient time to respond. 



Measurement — > Squelch characteristic (manual) 

1. Check basic RX settings 

2 . <LEVEL> + <value> Reduce RF output level with handwheel unril aF 

signal drops abruptly, note RF level (RX Mute). 

3 . <value> Increase RF level with handwheel until AF signal 

aluuptly appears: note RF level (RX Unmute). 

4. Difference between levels is squelch hysteresis 



> > > 
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Squelch 



Note: If the attenuator switches during the manual measurement (recognizable by the sound) close to the pc^t of response of 
the squelch, it will not be possible to detenaine the esact level (RX Mute/RX Unmute) because of the hysteresis. In this case set 
the closest RF level (unit dBm) that does not produce muting of the AP and show the COST&M wiUi the EMP CONT softkey. 
Then alter the initial value of the CONTGM fee 0 dB) with the handwheel Thus you eontinuouslv reduce the output level of 
the signal generator by the particular dB value (max. 

-20 dB). The actual RF output level it the sum of the values in the fields LeveffEMPaai CONT. 



Purpose of measurement 

To determine at adiat RF level on the antftmia input o£ die radio set the receiver blocks the AF signal 
path (muting threshold) and enables it again (unmudng threshtdd). The difference between the two RF 
levels is the squeldi hysteresis in dB. If the muting threshold is set too hi gli, it wQl spc^ the high 
senadvity of a receiver. 




RX Mute 



RX Unmute 



RF level 



Squelch diaiaeteristie When the increasittg RF level on the 
antenna input of the radio set reaches the enabling threshold 
(RX Unmute) of the squelch, the latter enables the AF signal. 
When the decreasing RF level reaches the blocking threshold 
(RX Mute), the AF signal is blocked or muted. The hysteresis 
prevents uncontrolled response of the squelch when the RF 
level alters minimal^. 



Typical limit values 

Both switching thresholds are generally below the value for receiver sensitivity. The hysteresis is 
commonly about 2 dB. 
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Limiter 



Limiter Characteristic 



Boundary conditions 

• CM up AF POWER meter, first locate GEl^ERAL PARAMETERS mask 

• Use RF DIRECT socket 



Measurement —> Limiter characteristic 



1. Check basic RX settings 

2. <LEVEL> + <2 (jiV)> + <ENTER> Set RF output level of 2 ^.V EMF and volume on 

radio set to 25 % of rated AF power. 

3 • <dB R£L> CaII up dBr meter. 

4. <LEVEL> + <100 (mV)> + <ENTER> SetRFoutput levelto lOOmVEMF. 



5. Read relative change in level on dBr meter 



Purpose Of measurement 

To check how much the loudspeaker level of the receiver alters vidieo a weak and a strong RF signal are 
applied alternately to the antenna input. The limiter should prevent the occurrence of any largish 
fluctuations in volume. 




Limiter chamcterfetic The AF output level of the ndio set is 
virtually independent of the RF input level after the limiter 
has responded. 
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Limiter 



Typical limit values 

Maximally ±3 dB diange in AF level referred to the AF level for 2 ^.V RF input level. 
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Basic setting 



Basic DUPLEX Settings 



The basic DUPLEX settings are a combination of the basic TX and RX settings; 

1. CaD up the basic DUPLEX maslf (option) 

2. Coi^le the current RF input/output socket 

3. Tune the signal generator to charnel frequency of the radio^set ) 

4. Tune the test receiver to channel frequency ^ oi Jie radio set*) 

5. Set the RF level to the required value (eg 20 

6. Set the modulation frequency (eg 1 kib) 

7. Select the modulation (eg 2.4 kHz frequency deviation) 

) If the l i nking of the two frequency values with the duplex spacing has been declared in the GENERAL 
PARAMETERS mask, it is sufficient to enter just one value (see also GENERAL PARAMETERS 
foldout). 

Note : < STEP> changes the lower and upper sideband (sec also Chapter 12, section "Controls". 



Select input/output socket 

Select the RF socket as the current input/output if the device under test is a angle-port radio set. The 
level of the signal generator must then be at least 60 dB smaller than the transmit level of the radio set 
so that the two signals are adequately isolated. Normally this condition is always satisfied. 

In the case of a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF 
DIRECT socket. Couple the RF DIRECT socket as the current RF output with <RF DIR > . The RF 
socket remains effective as the RF input because the duplex demodulator is connected directly behind 
this socket, before the RF/RF DIRECT switchover. 

If a duplex radio set is to be tested on several channels, the entry procedure can be very much shortened 
by making suitable dedarations in the GENERAL PARAMETERS masfc (refer to Chapter 3, Operating 
Rules • Working with chaxmel numbers). 
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Signal transfer 



Signal Transfer 



Boundary conditions 

• Switch o£f squelch of radio set 

• Set RF output level (mLevef/EMF 

• Switch off transmitter of radio set before starting, switch on receiver 

• Disconnect filter on OPTION CARD C>f present) 



Special Measurement — > Signal transfer 



1. Check basic DUPLEX settings 

2. <SPECIAL> 

3. <DESENS> 



4. <RUlt> 

5. Following request on screen, 



Call up menu of DUPLEX Specials. 

CaQ up Special for measuring duplex signal 
transfer (desensttizing). Line Desens appears with 
two entry fields. Rrst select test method {SIN or 
SINAD) in righthand field (scroll field). Then 
enter S^ or SINAD reference value in lefthand 
field. 

Start test routine. 

switch on transmitter within 8 s 



i. Read measured value for duplex signal transfer (in dB) 



Purpose of measurement 

Single-port duplex radio sets use one and the same antenna for their transmitter and receiver, the 
transmitted and receiv^ signals being isolated from one another by a dupleamr. Duplex cignJ transfer is 
a measure of this isolation Good isolation should be aimed at so that as little transmitted power as 
possible reaches the receiver mput and reduces receiver sensitivity, ie desensitizing. The duplex ctgnai 
ti^er results from two measurements of sensitivity on the radio receiver with the transmitter switched 
on and on. The ratio between the two values is the duplex sigiml transfer ejqrressed in dB. 
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Signal transfer 



Typical limit values 

The duplex signal transfer (desensitizing) should not exceed 3 dB. 
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Basic sequential mask 



Selective-call encoder and decoder 



The standard STABILOCK 4031 comes with a selective-call encoder and decoder. Common standard 
tone sequences can be used whose parameters (frequency, tone duration, pause) permit variation (user 
tone sequences). A user tone sequence can be stored. What are called "sequential masks" are used to 
operate the encoder and decoder and to display the measured results. 



Technical data 

See data sheet 



Basic Sequential Mask 

The basic sequential mask is called up with < AUX > -i- <SEQU > . This means that the monitor shows 
the basic mask that was last current (TX, RX or optionally DUPLEX) in the top half of the screen and 
the basic sequential mask in the bottom half. With < HELP > all entry fields can now be identified by 
briefly brightening them up. The entry fields are accessed as usual with the cursor keys. For the fields in 
the top half of the screen there is stiU the possibility of rapid access, eg with < FREQUENCY > . 
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Basic sequential mask 



Setting Mode of Operation 

One of four possible operating modes can be selected in the basic sequential mask for selective calling. 
These modes are: 

CALL 

DECODE 

CALL-> DECODE 
CALL <- DECODE 



CALL 

The encoder generates the required call tone sequence (the decoder is not activated). 

DECODE 

The decoder ejects the arrival of a tone sequence. When this appears, it is decoded. The encoder is not 
activated in this mode. 

CALL-> DECODE 

This is the mode for an acknowledgement call. First the encoder generates the required call tone 
sequence. Then the decoder waits for the arrival of a tone sequence. When fhk appears, it is decoded. 
Switching from encoding to decoding takes about 80 ms (without the optional DUPLEX FM/PhM 
stage). Hie option reduces the switching time to approx. 15 ms. 

Notes: If the generator of the 4031 is keyed (see "Carrier Keying"), this lengthens the switching time by 
approx. 20 ms. 

The last pause of a call tone sequence (see "Modifying Tone-sequence Parameters") is not waited for in 
the CALL — > DECODE mode; after the last tone of the call tone sequence the decoder is activated with 
a delay of only 5 ms or 100 ms. 

CALL <- DECODE 

This mode is only possible if the optional DUPLEX FM/PhM unit is incorporated. To begin with, the 
decoder expects the arrival of a tone sequence. As soon as this appears, it is decoded. With the arrival of 
the last tone, the delay begins that is entered in the Call Delay field (at least 100 ms), before the encoder 
outputs the call tone sequence. During the minitnimi delay of 100 ms the decoder is able to decode a 
tone sequence with m a ximall y five tones. The decoding of more extensive tone sequences lasts longer (eg 
about 380 ms for a 30-tone sequence), so that in such cases the minimum delay of 100 ms cannot be 
maint ai n ed. The call tone sequence is then output immediately upon completion of 

You can set the required mode of operation with * < UNTT/SCROLL > , by turning the handwheel or by 
striking the plus/minus keys. First the scroll field in the centre of the screen must be located with the 
cursor keys. 

If one of the control interfaces is available, relay 3 of this option is set automatically when the decoder 
(4031) begins a decoding operation. The relay can be used, for example, to trigger the ejqiected tone 
sequence on the radio set. At the end of the decoding operation the relay drops out again 
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Basic sequential mask 



Selecting AF or RF Signal Path 

An AF or RF signal path is possible for the output and feeding in of the tone sequences. The call tone 
sequence generated by the encoder can always be brought out as an AF signal on the MOD GEN socket 
(front panel) and on socket Bu 29 (back panel) if the AF generators (GEN A, GEN B) are switched on 
the TX signal path. In the RX or DUPLEX mode the tone sequence si gnal (AF) is available at socket 
Bu 27 (back panel) if the generators are switched on the RX signal path. 

The AF can be fed in on the VOLTM socket (front panel), which must be connected to the internal AF 
signal processing with < VOLTM >. 

If the RF signal path is used, the current RF parameters (modulation, transmit/receive frequency, RF 
level) must be set before the basic sequential mask is called up in the basic RX and TX mask and the RF 
socket must be activated. If the DUPLEX FM/PhM unit is integrated, the DUPLEX Tnask automatically 
adopts these values. The basic mask into which the basic sequential mask is transferred determines 
Aether the RF signal path may be used simultaneously for the output and feeding in of the tone 
sequences: 

Basic RX mask visible 

Output of the call tone sequence on the RF socket. The feeding in of a tone sequence is only possible on 
the VOLTM socket because the test receiver is not activated. 

Exception : In the CALL — > DECODE mode there is an internal switch from RX to TX as soon as the 
call tone sequence is output. After decoding of the arriving tone sequence (or te rmin ation of decoding) 
there is a switch back to RX. This means that specially in this mode RF output and RF feed-in is 
permissible on the RF socket if the basic RX mask is visible. 

Basic TX mask visible 

RF feed-in of a tone sequence is permissible on the RF socket. For this purpose connect the decoder to 
the demodulator with < DEMOD > . Output of the call tone sequence is oiily possible on the socket 
MOD GEN/Bu 29 because the signal generator is not activated. 

Basic DUPLEX mask visible 

RF output of the call tone sequence and RF feed-in of a tone sequence are permissible on the RF 
socket. For this purpose connect the decoder to the demodulator with < DEMOD > . 

Carrier Keying 

In the CALL and CALL — > DECODE modes carrier keying is possible if the signal generator of the 
4031 is first switched off in the RX or DUPLEX mask with <LEVEL> •¥ <OFF>. The encoder then 
keys the signal generator automatically. Following any carrier delay that is set (content of Call Delay 
field) the call tone sequence is sent and the signal generator is switched off a gain 
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Standard tone sequences 



Selecting Standard Tone Sequence 

< SYSTEM > calls up the SEQUENTIALS submask, which allows you to select different standard tone 
sequences. A tone sequence is selected by moving the cursor in front of the appropriate entry with the 
cursor keys and then executing < UNTT/SCROLL > . The encoder and the decoder adapt to the 
parameters of the selected tone sequence. 

The USER entry stands for a stored tone sequence with parameters defined by the user. 

< RETURN > takes you back to the basic sequential mask. Here the display field in the centre of the 
screen always shows the name of the selected tone sequence. 
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SEQUENTIALS submask: This sub mask of 
the basic sequential mask permits you to 
select the tone sequence whose parameters 
are to be valid for the encoder and decoder. 
In this case the EURO tone sequence has 
been selected. 
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Tone-sequence parameters 



Modifying Tone-sequence Parameters 

<PARAM. > takes you from die basic sequential mask to the PARAMETER submask. This shows the 
parameters of the selected tone sequence. In this mask too, <HELP> briefly brightens up all entry 
fields. In this case they are all pure numeric fields. All of them can be located with the cursor keys and 
the entered values can be modified. Terminate each entry with < ENTER >. In this way individual 
frequency values can be allocated to the call Higirs o through F- You also modify parameters 

TIME (tone duration) and PAUSE (duration of pause until next tone) individoally for tones 1 through 
15. For tones 16 throu^ 30 only a common TIME and PAUSE value ran be declared. 

The R entry field defines the repeat tone. You can locate this entry field with the cursor keys and open it 
with < ENTER > . Enter hex characters A through F with the softkeys. As usual terminate the entry with 
<ENTER>. 

If one and the same value is to be entered throughout in the TIME or PAUSE column, it is sufficient to 
enter the new value just once. After confirmation of the value with < ENTER > , 

<ALL L IK E CURSOR > will change all values to the new value. 

< STORE TO USER > causes the 4031 to store the momentarily set tone-sequence parameters as a 
USER tone sequence in RAM. The parameters of this tone sequence can then be caUed up by way of the 
SEQUENTIALS submask just like those of the standard tone sequences. (CAUTION: Master Reset 
also deletes the parameters of a USER tone sequence.) 

< STD > cancels all modifications to parameters. If this softkey is struck, a modified standard tone 
sequence will return to its standard parameters. A modified USER tone sequence wiU again take on the 
parameters that were originally stored. 

<RET URN> takes you back to the basic sequential mask. If values have been altered in the 
PARAMETER submask, the encoder and decoder will adopt the new values. In such a case the pointer 
fuStd (non-standard) beneath the name of the tone sequence in the basic sequential mai^k will indicate to 
you that the on^nal (standard) parameters are not being used. 
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Test procedure 



Entering Call Number 

The pure numeric Held No. in the basic sequential mask holds call numbers up to the ISth digit if the 
field is located with the cursor keys. If the field already contains a call number, this can be deleted with 
< OFF > before entering the new one. For entering hexadecimals the softkeys are assigned the hex digits 
A through F as soon as the field is opened, eg with < ENTER > . Incorrect entries can be corrected by 
overwriting them when they are marked by the cursor. As usual, entries are to be terminated with 
< ENTER >. 

If a call number consists of more than 15 digits (maximally 30 digits), the remaining digits are to be 
entered in ihtAdd field, which can also be located with the cursor keys. When the call tone sequence is 
output, the di^ts of ihtAdd field are joined precisely to the digits of the No. field. 



Double-tone Sequence 

As long as only modulation generator GEN A is available, is a common text field with an associated 
numeric field. If the 4031 contains the GEN B option however, is a scroU field with the scroll 
variables Add and 2nd: 

Add Encoder generates single-tone sequence with maximally 30 tones 

2nd Encoder generates double-tone sequence with maximally 15 tones 

The numeric field (accessed with cursor keys) that is assigned to the scroll field thus holds cither the 
digits 16 to 30 of a single-tone sequence or the digits of a double-tone sequence. In the case of a double- 
tone sequence the associated digits in the fields No. and 2nd form the digit pair of a double tone. 

If double tones are only to be generated at the end of a single-tone sequence (eg for driving a siren), 
proceed as follows: locate the 2nd field with the cursor, open the field with < ENTER > and move the 
cursor to the location after which double tones are wished. 



Single-tone and double-tone sequence: If a single-tone setjuence has more than 15 call digits, the remaining digits must be 
entered in the Add field (figure left). The GEN B option also enables double-tone sequences to be generated, like here for 
example with the double tones 1-2, 3-4, 5-6, etc (figure right). 
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Test procedure 



Declaring Test Parameters 

Five other entry fields of the basic sequential mask enable test parameters to be entered; two for the 
encoder, three for the decoder. 



Call Delay 

A call delay of the call tone sequence, as required in the CALL < — DECODE mode (eg testing of a base 
station), can be declared in the Call Delay field (permissible value: 0 to 999 ms). If no call delay is 
permissible, the field content is forced set to 0. 



Encoder Tolerance 

An intentionally produced frequency offset of the call tones (call tone sequence) tests the decoding 
bandwidth of the device. The frequency offset is entered as a percentage deviation of the call tone 
frequency from rated values (PARAMETER submask) in the Tolerance field (permissible value: 0 to 
9.9 %). This field has an associated scroll field for selecting the sign ( -i- /-). 



Number of Tones Decoded 

The value in the No. of Tones field specifies how many call tones of an incoming tone sequence are to be 
decoded by the decoder (permissible value: 0 to 30). 



Decoder Bandwidth 

If call tones arrive with a frequency offset, it will depend on the value in the Bandwidth + /- field whether 
these tones are then decoded. In an analogous manner to the encoder tolerance, this decoder bandwidth 
also refers to the rated frequency of the call tones (PARAMETER submask). Values between 0 and 
±9.9 % are permissible for the decoder tolerance (typically 2.5 %). 



Timeout 

The entry in the Timeout field (permissible value: 0 to 9999 ms) prevents the decoder from remaining 
blocked by incomplete tone sequences. The timeout counter is started at the end of a call tone, and reset 
at the start of the following call tone. If no call tone is received during timeout, the decoding is stopped. 
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Test oarameteis: Here, for example, the 
declared test parameters are call delay 
150 ms, encoder tolerance > +5%, number of 
decoded tones > 5, decoder tolerance = 

+ 23 % and timeout = 2000 ms. 
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Test procedure 



Test Procedure 

After you have selected the operating mode and entered the appropriate parameters, < ONE SHOT > or 
< CONT. > will trigger the test. 



One-Shot Test 

< ONE SHOT> causes a test cycle to run one time. Depending on the chosen selective-call operating 
mode the 4031 starts to output the required tone sequence, for instance, or it awaits the arrival of a tone 
sequence. As long as the test cycle is in progress, softkey S3 has the STOP function to enable the test to 
be terminated. The one-shot test is possible in each of the four selective-call operating modes. 



Continuous Test 

< CONT. > causes a test cycle to run repeatedly. But the conUnuous test is only possible if the CALL or 

DECODE selective-call operating mode is selected beforehand: 

CALL set: The required call tone sequence is output continuously. Before each output of 

the tone sequence there is the start delay declared in the Call Delay field. The 
m i nimum start delay is 100 ms. If the value m the CaU Delay field is smaller, 
it will be increased to 100 ms automatically. This test cannot be performed in 
carrier keying to protect the attenuator of the 4031 against rapid wear. 

DECODE set: The arriving tone sequences are decoded continuously and the call digits are 

entered in the Tones field. 

As long as the test cycle is in progress, softkey S4 has the STOP function to enable the test to be 

terminated. 



Level Setting 

AF output of tone sequence: Call up TX basic mask, switch AF generators to TX path and enter desired 
AF level in input field Lev. of basic mask. Output signal of the tone sequence is available on socket 
MOD GEN (fi-ont panel) and on socket Bu 29 (back panel). 

RF output of tone sequence: Select RX or DUPLEX basic mask, switch AF generators to RX signal 
path and enter desired modulation in input field Mod. of basic mask 

Single tones are output with the level entered in the input field Lev. of GEN A respectively with the 
modulation set in the input field Mod. For double tones following formula applies: 

Level^_j_g «= (Level A/2) + (Level B/2) resp. Deviation^ = (Dev. A/2) -f (Dev. B/2) 

This combination is necessary for correct siren control and applies to sequential masks only. 
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Test procedure 



Call Tone Sequence with Continuous Tone 

If the GEN A and GEN B generators are switched off, they will be switched on automatically by 
< ONE SHOT> and < CONT. > for the duration of the call tone sequence(s). If a continuous tone is 
necessary before or after the call tone sequence (declare the frequency in ihcAF GENA field), switch 
GEN A on before the test (in case of RF output select RX signal path). GEN B should be switched on 
(m case of RF output select RX signal path) if the call tone sequence is to have an underlying continuous 
tone. 

Call tone sequences can be reproduced on the loudspeaker of the 4031 by coupling the modulation 
generator(s) with the internal AF .«d gnal processing by means of < RX MOD/MOD GEN > . 



Transients of Test Item 

Strong transients of the transmitter (lest item) can lead to incorrect decoding of received tone sequences 
by the 4031. This can be avoided by not activating the decoder until the transients have decayed. It is best 
if you use the one-shot function of the 4031 oscilloscope for precisely measuring the duration of the 
transients (demodulated transmitted signal). Then enter this time in the Delay (Decode) field of the 
GENERAL PARAMETERS mask (permissible value: 0 to 999 ms). This delay takes effect for the 
decoder when the following requirements are satisfied: 

• RF socket is coupled. 

• DUPLEX or TX mask is called up, 

• Demodulated signal is decoded. 

• No sustained input signal on RF socket but transmitter keying. 

The delay begins with the transmitter keying. If the delay is too long, the tone sequence will not be 
decoded fi'om the beginning. 



Results of Decoding 

The 4031 enters the call digits of a decoded tone sequence in the Tones display field of the basic 
sequential mask. Up to 30 single tones are decoded (no double tones). 

The reaction time of an acknowledgement-call system can be read from the Response Time display field 
if the CALL - > DECODE mode is selected. Measurement of very fast response times ( < 100 ms) calls 
for the DUPLEX FM/PhM option. 





Selective call 



- 5.110 - 



Test procedure 



The 4031 shows the parameters of the decoded tone sequence after < NUM > in the DECODING 
submask. The decoded call digits {NR) appear with the measured frequency {FREQ.), the frequency 
deviation from rating {DEV) plus the measured tone duration (TIME) and pause duration {PAUSE). 

< 16-30 > turns to the second page of the DECODING submask. 

The DECODING submask also offers the ONE SHOT and CONT. functions, meaning that you do not 
have to leave this mask for repeated or continuous decoding with parameter display. While decoding is in 
progress you do not have to worry about switching backwards and forwards between the pages of the 
DECODING submask • the decoding is not affected. 

You can start decoding at any time in the DECODING submask because the DECODE selective-call 
operating mode is automatic^y activated, regardless of the operating mode that you selected in the 
basic sequential mask. 



DECODING submask: In this mask the 4031 
enters the parameters of a decoded tone 
sequence (here, for example, a EURO tone 
sequence) including the deviation of the 
frequency from its rating. After the last tone 
there is no defined pause duration, 
consequently the display shows »» . > 



Results readout on controller 

The decoded call digits of a tone sequence (content of Tones field) can be read to a controller with the 
IEEE command RESULtl (digits 1 to 20) or R£SULt2 (digits 21 to 30). 
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Basic analyzer mask 



Spectrum Analyzer 



With the spectrum analyzer of STABILOCK 4031 you can determine the occupancy of a frequency band 
for example, analyze the spectral distribution of an RF signal or evaluate the graphic display of the 
harmonics of a fundamental. The analyze’ is fed the test signal, depending on the ;>ower level, on the RF 
or RF DIRECT socket. 



Technical Data 

See data sheet 



Basic Analyzer Mask 

The analyzer can only be called up in the TX operating mode: 



1. <TX> 


Call up baric TX mask 


2. <ANALYZER> 


Call up baric analyzer mask 



The < ANALYZER > entry clears the basic TX mask and produces full-format display of the basic 
analyzer mask < HELP > and < PRINT > retain their usu^ functions in this mask (and its submasks) 
(see Chapter 3). 

Calling up the basic mask simultaneouriy activates the analyzer. Two entry fields can then be accessed 
with the cursor keys for selecting the reference level and the centre frequency. 




Basic analwer matlc A reference level of 
■MO dBm is set iit the Ret. Levef scroll fleld. 
The dynamic lange of the anaiyxeT display is 
ze k Hz thus matched optimally to the dynamic nnge 

oj V. of die applied 10-MHz signal. 
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Basic analyzer mask 



Setting Reference Level 

If the R^. Level scroll field at the upper edge of the screen is the current (intensified) entry field, 

* < UNIT/SCROLL > , slow turning of the hand'niieel or striking the plus/minus keys will lead as usual to 
callup of the available scroU variables (reference-level values), llie critical limits of the reference level 
depend on whether the RF or RF DDLECT socket is being used. 

In the mask the set reference level corresponds to the top edge of the analyzer window. The bottom edge 
represents a level value of 80 dB below the reference level (dynamic range of display; 80 dB). The scale 
marks on the left and right edges of the window (10 dB/div) simplify reading of the values in between. 

The reference level should be set so that the strongest component of the displayed spectrum does not 
quite readi the top edge of the analyzer window. This prevents any overdriving of the analyzer and at the 
same time optimal use is made of its dynamic range. 

If there are strong signal components outside of the displayed spectrum, these can also overdrive the 
analyzer because its input stage is broadband. In this case the optimal setting of the reference level goes 
by the strongest component in the overall frequency range of the analyzer (2 to 999.9999 MHz). 



Setting Centre Frequency 

The analyzer initially adopts that value for the centre frequency of the displayed frequency spectrum that 
is shown in the RF Frequency field of the basic TX mask. In the basic analyzer mask thin value can be 
altered if the mixed numeric field Center Freq. is current. Enter new values on the numeric keys (confirm 
with < ENTER > ) or alter the set value continuously with the handwheel. 



Setting Frequency Resolution 

The frequency resolution of the spectrum that is to be displayed is determined by the scroll variables 
20 kHz/Div., 200 kHzIDiv. and 1 MHz/Div. of the Span scroll field. Depen ding on the set resolution the 
overall width of the window thus corresponds to the frequency range 200 kHz, 2 MHz or 10 MHz. 
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Basic analyzer mask 



Functions of Softkeys (basic analyzer mask) 



RF-DIR 


(alternative function RF) Tbis permits, like in the basic masks, connection on 
the RF or RF DIRECT input. 


MARKER 


This calls up the analyzer submask ’barker", in which precise determination 
of frequency and level is possible with a marker line. 


ONE SHOT 


Triggers a single measurement. The display of the measured frequency 
spectrum is frozen on the screen. 


HARM 


This calls up the analyzer submask Harmonics’', in which harmonics 
(Umgjj = 7) of the applied RF signal are shown in the form of a bar chart. 


CONTIN 


Triggers continuous measurement. The display of the measured frequency 
spectrum is continuously updated. After < CONTIN > the softkey has the 
alternative function FREEZE. <FREEZE > freezes the display that is visible 
when the softkey is operated. The softkey then adopts the CONTIN function 

a£ain 


RETURN 


Takes you back to the basic TX mask. You can also exit from the basic 
analyzer mask with <AUX>, <MEMORY>, <TX>, <RX> or by calling 
the basic duplex mask. The centre frequency last set is adopted in the 
particular mask. 
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Marker submask 



Marker Submask 

The marker submask adopts all settings made in the basic analyzer mask, although these can stiD be 
altered as described above. Only alteration of the centre frequency with the handwheel is no longer 
possible: in the marker submask the handwheel ean only be used to shift the position of the marker that 
is displayed. 

The submask shows four display fields, these being in direct relation to the current marker position: 

Marker frequency: the Marker Freij. display field shows the frequency of the marked spectral component. 

Marker level: the Level display field shows the level of the marked spectral component. 

Offset frequency: from the Offset Freq. display field you can read the offset of the marker frequency from 
the centre frequency. 

Offset level: the Level display field indicates the offset of the marker level from the level measured at 
centre frequency. The offret level is a relative level quantity. 



Functions of Softkeys (marker submask) 



RF-DIR 

TUNE 



ONE SHOT 

OFF 

CONTIN 



RETURN 



(alternative function RF); this permits, like in the basic masks, connection on 
the RF or RF DIRECT input. 

Adopts the marker frequency last set as the new centre frequency in the 
Center Freq. field. This shifts the analyzer window along the frequency axis in 
the "continuous measurement" mode. < TUNE > is also permissible in a 
frozen display. The adoption of the marker frequency as the new centre 
frequency does not take effect until after < CONTIN > however. 

Triggers a single measmement. The display of the measured frequency 
spectrum is frozen on the screen. 

Returns to the basic analyzer mask. 

Triggers continuous me^lsu^ement. The display of the measured frequency 
spectrum is continuously u{>dated. After < CONTIN > the softkey has the 
alternative function FREEZE. < FREEZE > freezes the display that is visible 
when the softkey is operated. The softkey then adopts the CONTIN function 
again. 

Returns to the basic TX mask. 



Ref. .LeTtt 
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Center Treq. 
flerker Freo- 
Offset Freo- 



10. tIHz Span 

6.7000 riHx Level 
-3.3000 MHz Level 



- AZ dBc 



Marker tubmaslc: The marker (vertical 
dotted line) has been set with the handwheel 
to 6.7 MHz. The level of the corresponding 
spectral component reaches -37 dBm. The 
marker is offset from the centre fiequenc) 

(10 MHz) by -3.3 MHz; the level measured at 
the marker frequency is -42 dBc below the 
level at centre frequency. 



Itlilli'lil'n 



CONI Iti 



■iiaiiiim 




Analyzer 



-6.60- 



Harmonics submask 



Harmonics Submask 

The harmonics submask shows harmonics of the applied RF signal in the form of vertical bars. Down to 
a f un da m ental frequency of 2 MHz and up to one of 142.79 MHz, seven harmonics (ie including the 
fu ndam ental) are alwa}^ displayed. At high er fundamental frequencies the harmonics submask only 
shows the actual harmonics whose frequency does not go beyond the upper analyzer limit of 
999.9999 MHz. 

From the basic analyzer mask the harmonics submask takes the values for reference level and centre 
frequency for the entry fields R^. Level and Center Freq. Both values can be altered in the submask in 
the same way as in the btisic mask. 

If the centre frequency has been determined manually by marker t iming, there may be slight differences 
between the set centre frequency and the actual carrier frequent^. This frequent^' ofeet will not affect 
harmonics measurement up to a value of about 400 kHz because an offret measurement is also 
performed. The anal 3 ^zer balances the result of the offset measurement against the set centre frequency, 
thus producing correct frequency readings for the harmonics. 

The level of the harmonics, referred to the level of the fundamental (carrier frequency), determines the 
height of the bars that are shown. Weak harmonics produce short bars and strong harmonics produce 
long ones. The bar at the lefthand edge of the display (n — 1) always represents the fundamental, its 
absolute level (dBm) being shown in the bottom right comer of the display. The relative levels (dBc, 
c = carrier) given the individual harmonic bars are referred to this value: there is a linear relationship 
between bar height and value in dBc. 



Functions of Softkeys (harmonics submask) 



RF-DIR 
ONE SHOT 
CONTIN 



RETURN 



(alternative function RF) This permits, like in the basic masks, connection on 
the RF or RF DIRECT input. 

Triggers a singl e measurement. The display of the measured harmonics 
spectrum is frozen on the screen. 

Triggers continuous measurement. The display of the measured harmonics 
spectrum is continuously updated. After < CONTIN > the softkey has the 
alternative function FREEZE. < FREEZE > freezes the display that is visible 
when the softkey is operated. The softkey then adopts the CONTIN function 
again. 

Takes you back to the basic analyzer mask. 
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Harmonics submask 



Setting Reference Level 

The harmonics submask offers two means of optimally matching the sensitivity of the analyzer to the 
applied RF signal. If the analyzer is overloaded because the reference level is too low, for instance, the 
message OVERLOAD ! will appear. You should then inaease the reference level (ie reduce the 
sensitivity) in increments by repeatedly tapping the plus key, for example, until the message disappears 
and a bar chart appears. 

On the other hand the sensitivity of the analyzer should not be reduced unnecessarily, because otherwise 
the background noise of the set will obscure weak harmonics. The sensitivity is set optimally when the 
dynamic range of the signal makes fuU use of the dynamic range of the analyzer display (80 dB). In this 
case harmonics will show up optimally against the background noise of the analyzer. But if the sensitivity 
of the analyzer is reduced by way of the reference level to such an extent that the fundamental only calls 
for a dynamic range of 60 dB for instance, then 20 dB of dynamic display range is unnecessarily lost for 
weak harmonics. 

The reserve dynamic range of the analyzer that is not used appears as a bright zone at the bottom edge 
of the harmonics submask. If the field is at least 10 dB, you can set a smaller reference level (as long as 
the lower limit is not yet readied) and thus match the dynamic range of the display better to the dynamic 
range of the signal. This will improve measuring accuracy, especially for weak harmonics. 



Effect of reference level: When the reference level is set optimally (left), no dynamic display range is wasted. If the reference 
level is too high (li^t), weak harmonics hardly contrast against the background noise, the measurement is then rather dubious. 
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AtJTOTRIG mask 



Oscilloscope 



The oscilloscope (or simply scope) STABILOCK 4031 shows the characteristics of AF signals applied 
internally or externally on the monitor. You can call up the scope from each of the three basic magirs 
(TX, RX and optionalfy diqilex) umng < SCX)PE> . If you wish to examine the modulation signal of an 
RF signal that is fed in, only the appropriate RF input socket has to be coupled with <RF> or 
<RFDIR > before up the scope. 

Technical Data 

See data sheet 



AUTOTRIG Scope Mask 



The < SCXIPE > entry clears the bottom half of the current basic mask and shows instead one of the two 
scope masks: AUTOTRIG or VARIABLE TRIGGER. <HELP> and < PRINT > again retain their 
usual functions, as described in Qiapter 3, in these "lagks. In the remaining upper half of the original 
basic mask the settings (eg tuned frequency, level, type of modulation) can be dtered at any time. The 
corresponding entry fields are access^ as usual wife fee cursor keys or by fast access. 



The two scope masks have no mask header; they are named after fee softkeys used to produce them on 
the display. The masks differ primarily through fee fact feat m one the triggering is automatic, while in 
fee other fee trigger level can be varied. Now strike <AUTOTRIC > and call up fee AUTOTRIG mask 
if it is not already shown on the screen. 




Mti!ini!ia»raiinws WilMIim WESmm 



AUTOTRIG mask: Display of the CEN A 
modulatioa signal. The veitical deflection 
coeffldent is IZ5 nV/div, the horizontal 
deflection coefficient is 1 ms/div. 
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AUTOTRIG mask 



<RETURN > takes you from tbe AUTOTRIG mask back to the basic mask that was active before the 
scope was called up. You can also leave the scope mode immediately whh <TX>, <RX>, <AUX>, 
< MEMORY > or by calling up the basic duplex mask (option). All the major scope settings are stored 
when you exit from the scope mode. 



Siting zero line 

The position of the zero line in the scope window can be shifted with the POS control (front panel, scope 
field). For this it is best to dioose the AUTOTRIG because only then will the zero line be 
displayed in the absence of an input signal. If the zero line is outside the scope window, an arrow symbol 
(trace finder) appears at the left edge of the screen, pcnntmg to where the zero line is located and thus 
assisting use of t^ POS control 



Selecting test signal 

The EXT softkey function and its alternative function INT permit you to decide v^ther an internally 
processed AF signal is to be displayed or one applied directly to t^ scope input: 

<EXT> couples the SCOPE INPUT socket (front panel) directly to the scope input. <INT> on the 
other hand applies one of the intemalfy processed AF signals to the scope. 

The maximum level applied to the scope input should not exceed 24 V . Upwards of this value 12-V 
clamping diodes in the input stage will limit the test si gnal ^ 

One of the internally processed AF signals can be selected with the VOLTM, DEMOD and RX 
MOD/MOD GEN keys. The agnal can then • unlike the signal applied to the SCOPE INPUT - be fed 
via the 1-kHz notch filter or the optional modules on the OPTION CARD before it reaches the scope 
input (see also Chapter 12, "AF-s^nal Paths”). 

<V0LTM> selects the signal applied to the AF input socket of the same name. 

<DEMOD> selects the demodulated signal in the TX and duplex (option) modes. 

<RX MOD /MOD 6EN> selects the modulation signal If several modulation-signal sources are 

activated, the sum signal will be displayed. 
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AUTOTRIG mask 



loseitiiig a filter 

Dedding whether the intenially processed AF signal is to be applied to the so^ input directly or by way 
of a filter is made as follows: 

<V0LT> Hie AF signal goes to the scope directly if no optional module is activated on 

the OPTION CARD (see OPTION CARD foldout). As soon as one of the 
optional modules Filter 1{2 or Option is activated, it will be inserted in the 
dgnal path to the scope. 

<DIST> The AF signal goes by way of the l>kHz notch filter. The scope input receives 

the signal mthout its l*kHz component (residual distortion signal). If the 
optional module Var Notch is activated on the OPTION CARD, this filter 
will be inserted into the signal path instead of the 1-kHz filter. 

Calling up the basic scope mask simultaneously activates the scope. Two saoll fields that can be accessed 
with the cursor keys then permit setting of the vertical and horizontal deflection coeffinen ts 



Residual distortion aenal: A high level 
has bees set for GEN A in the Lev field 
erf' the basic TX mask. The resulting 
residual distortion signal becomes visible 
as soon as < DIST> inserts the 1-kHz 
notch filter in the AF signal path. 
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AUTOTRIG mask 



Vertical Deflection Coeffident 

If the scroll field in the bottom left comer of the scope window is active (brightened up), 

* < UNir/SCROLL> , slow turning of the handwheel or striking the plus/minus keys will call up the 
available deflection coefficients. The value in the scroll field is the one that is valid The number, 
graduation and units of the deflection coeffidoits are dependent on the operating mode and the selected 
AF signal For the units (%/div, Hz/drv, V/div or rad/div) the allocations are as follows (MOD - 
RX MOD/MOD GEN): 



RX-AM 


RX-PM 


RX4M 


TX-AM 


TX.PM 


1X-+M 


DUPLEX-FM 


DUPLEX4>M 


MOO % 


Hz 


rad 


V 


V 


V 


Hz 


tad 


DBMOD — 




— 


V 


Hz 


tad 


Hz 


tad 


VOLIM V 


V 


V 


V 


V 


V 


V 


V 



If the SCOPE INPUT is coupled with <EXT> , the vertical deflection coefficient will always take the 
V/div unit. 



Overloading of preamplifier 

The vertical deflection coefficient is decisive for the amplification factor of the scope preamplifier. Too 
high an amplification factor leads to overloading and thus to an inaccurate signal display. Thk can very 
likely be the case when a weak residual distortion signal is to be displayed (overloading through 
fundamental). 

If the preamplifier is overloaded. Overload will appear in the status line at the bottom edge of the screen. 
In this case a faithful display of the signal is only possible if a larger vertical deflection coefficient is set. 



Horizontal Deflection Coeffident 

The second scroll field at the bottom edge of the scope window, in the same way as described above, 
permits setting of the X deflection. The number, graduation and units (s/div) of the deflection 
coefficients are not dependent on the operating mode. 
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VARIABL£ TRIGGER mask 



VARIABLE TRIGGER Scope Mask 

The VARIABLE TRIGGER mask, pennittiDg manual setting of the trigger level, is called up with 
< VARIABLE TRIGGER > . You can change from one scope mask to another at any time. 

A marker at the leftband edge of the display shows the trigger level that was set the last time the mask 
was called up. With the handvdieel it is then possible to shift the marker along the level axis an d thus to 
set the trigger level. 

In the VARIABLE TRIGGER mask the handwheel is reserved for setting the trigger level Alteration of 
the deflection coefficients is permiss3>Ie just as in the AUTOTRIG maitk, but it can only be done with 

• < UNIT/SCROLL> or the plu^minus keys. 

If the trigger condition is not satisfied, <BEAMFND> produces a narrow brightened up bar at the left 
edge of the screen. The location and ^e vertical extension of the bar correspond to the location of the 
signal and the peak-to-peak value. The bar display is updated by <BEAMFND > . Thus the bar will not 
show a shift in the zero (turning of POS control), for example, imril the BEAMFND softkey is struck. 

There are the following possibilities for satisfying the trigger condition: 

• Correct the location of the trigger level with the handvriieel 

• Correct the zero position of the signal with the POS control 

• Increase the vertical deflection coefficient 

Softkey NEG TRIG (alternative function POS TRIG) permits selection of the triggering instant; 

<NEG TRIG> produces triggering on the negative (falling) edge of the signal <POS TRIG > triggers 
on the positive signal edge. 



VARIABLE TRIGGER ma tl r In oontxast to the AUTOTRIG mask, the trigger level cas be set manual^. The marker at the 
leftbaad edge of the screen shows the positioD of the trigger level. If the bigger condition is not satisfied, < BEAMFND > 
produces a bar that indicates the location and peak-to-peak value of the test signal. 
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Storage functions 



ONE SHOT Function 

< ONE SHOT> triggers a one-shot measurement as soon as the trigger condition is satisfied. The one- 
shot measurement will use deflection coefficients altered beforehand. The measured result (curve trace) 
is frozen. 

Hie ONE SHOT function is aivailable in both scope maslft it indicates the momentary trigger level at 
the lefthand edge the screen with the trigger marker, but does not permit alteration of the level; the 
required level must be set in the VARIABLE TRIGGER nrnslf before calling up the ONE SHOT 
function. 

< ONE SHOT> assigns new functions to softkeys SS and S6. < CONTIN> takes you back to continuous 
measurement, ie you exit from the ONE SHOT ftmcdon; the stored curve trace is then deleted. With 
<SETMARK> ^e frozen curve trace can be precisely measured in time (see section 'Measuring Curve 
Trace"). 



FREEZE Function 

The FREEZE function is virtually identical to the ONE SHOT function. < FREEZE > uses automatic 
triggering however and freezes a curve trace irrespective of a trigger condition; the curve trace is stored 
that is visible at the instant ulien the softkey is operated. The FREEZE function is available in both 
scope masks. It assigns the CONTIN function to softkey S5 (ent from FREE2IE ftmcdon) and the 
SETMARK ftmcdon to softkey S6 (see secdon "Measuring Curve Trace"). 
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Time measurement 



Measuring Curve Trace 



As soon as the ONE SHOT or FREEZE fimction is called up, the handwheel takes on a new function: it 
alters the width of a *tnning field”, wtule the time duration, corresponding to the momentary width of the 
field, appears in the bottom right comer of the scope window. Thus any part of a curve acquired by the 
field can be predsely measured in time. <SETMAJRK> sets the start position (zero pomt) of the 
field. Use the handv^eel to move the shiftable edge of the timing field to the required start position 
(bepnning or end of the curw section) and then strike the softkey. The rimiti£ field can then be extended 
over the curve section with the handwheel The resolution of the timing field is 1/40 of the horizontal 
deflection coeffidenL 

When the ONE SHOT or FREEZE function is nailed up, the handvriieel nyn only be used to set the 
expansion of the t uning field. Scroll variables can only be called up with * < UNTT/SCROLL > or the 
plus/minus keys. 

Tx rn 

Rr rrequienc*! “ 18.0^60 flHx 



Tuniag weaturement: Fim the sfaifuU>le edge 
of the timing field ivas moved to the negative 
amplitude of the signal curve with the 
handwheel. <SE7'MAJUC> defined this point 
as the newstart position of the timing field, 
which can then be expanded as required. The 
portion of the signal marked here has a 
duration of 17S0 us- 
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Sweep generator 



Sweep Generator 



It is possible to sweep the output signal of the 4031 signal generator. 



Callup of sweep generator 

< RX > + < ANALYZER > calls up the SWEEP GENERATOR mask. After a brief pause the sweep 
generator starts to sweep the output signal of the 4031 si g nal generator. The sweep process can be 
recognized by the fact that a marker (space) moves on the frequency axis of the mask. The momentary 
position of the marker corresponds to the current signal frequency. The speed of the marker and the 
direction in v^ch it moves are determined by the sweep signal 

The centre frequency, output level and sweep width of the RF signal can be altered in the SWEEP 
GENERATOR mask 



MOBBCL . CEWERaTOR 




SWeer GENERATOR: When the monitor 
tho«n this mask, the output signal of the 4031 
signal generator is swept, here for example 
with 200 kHz sweep width (20 kHz/div x 10 
div). Parallel to the sweep process a marker 
(space) moves on the frequency axis that 
appeals at the bottom of the window, the 
position of which indicates the current signal 
frequency. 



Setting of sweep generator 



Setting centre frequency 

Enter the value of the required centre frequency in the Center Freq. numeric field. Like each numeric 
field, this one too can be located with the cursor keys. When the SWEEP GENERATOR mask is called 
up, it initially adopts the value that is entered in the RF Frequency field of the RX mask. 

The value of the centre frequen<7 f^ determines the direction of the sweep signal: 

2 125 MHz — > from left to right, ie from lower to higher carrier frequency), 
f ^ < 125 MHz — > from right to left, te from higher to lower carrier frequency). 
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Sweep generator 



Selecting output socket 

The required output socket RF or RF DIRECT is connected as usual with <RF> or <RFDIR > . 
Setting output level 

The Level numeric field permits setting of the RF output leveL When the SWEEP GENERATOR mask 
is called up, it initially adopts the value that is entered in the Level field of the RX mask. The EMF or 50 
Cl setting is also adopted, though not displayed. 

Setting sweep width 



By repeatedly striking the SPAN softkey the sweep width can be set to 20 kHz/div, 200 kHz/div or 1 
MHz/div. This results in sweep widths of 200 kHz, 2 MHz or 10 MHz. The momentarily valid sweep 
width per scale division appears in the bottom right comer of the display. 
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Introduction 



'MEMORY' is a special mode of the 4031 that works with the MEMORY CARD storage medium. 

Starting from the MEMORY mask, five <£fferent functions can be tised: 

• Storage and recall of complete device settings (setups). In this way the 4031 can be set up very quickly - 
even by someone with little eiq>eiience - for different test applications diat are always occurring. 

• Storage and printout of screen ennt ents- With this function you can store a measured result or 
osciltoscope curve, for example, uhen you are out testing, and then print it out v^n you arrive bade at 
your base. You can also use this function vriien the screen contents are to be printed out a number of 
times and unaltered. 

• Writing, storing, loading and starting AUTORUN programs. A program of this kind can perform a 
complete and automatic acceptance test on a radio set for example. 

• Storage and printout of AUTORUN test reports. This function logs an AUTORUN test on 
MEMORY CARD. This means that you can dispense with a printer for AUTORUN tests in the field. 
The test reports can be printed out when you return to base. The printout of a stored AUTORUN test 
report is identical to one that is printed out immediately. 

« Loading of system programs (software options) for the testing of radio-data sets. Here the system 
programs handle the control of the DATA MODULE hardware option. A loaded system program is 
started automatically by calling up the DATA mask. 

The first four functions above can be tried Nvith the MEMORY CARD that is induded in the standard 

accessories. For the fifth function you require a software option (a MEMORY CARD that is supplied 

written with a system program ex works) and the DATA MODUIE. 

On the foDowing pages you are told how to work with MEMORY CARDs and the individual 

MEMORY functions. Details of testing radio-data systems with the aid of system programs are given in 

Chapter 9. 



MEMORY CARD 



The MEMORY CARDs contain RAM 
chips for data storage, an integrated 


Honory capacity 


Battery life 


Ordering code 


lirhinm battery ensuring that the data 


32 Kbytes 


4 years 


897 050 


are not lost The MEMORY CARDs 


64 Kbytes 


2 years 


897 051 


listed on the lig^ are available: 


128 Kbytes 


1 year 


897 052 



MEMORY CARD with regular integrated battery 

One version of the MEMORY CARDs has a regular integrated buffer battery. In this case the data have 
to be copied to a card with a fresh battery m good time before a battery runs out (see "Copying 
MEMORY CARDS"). 





MEMORY Tnaalf 



-7.40- 



MEMORY CARD 



MEMORY CARD vrith replaceable battery 

For MEMORY CARDs with a replaceable battery the stored data are preserved in the following way: 
Start up STABILOCK 4031. Insert the MEMORY CARD in the slot on the 4031. Open the battery 
compartment and replace the used up battery with a fresh one. Qose the b^ery compartment again, 
withdraw the card and enter the new expiry date of the battery on the rear of the card (ordering code of 
battery: 859 006). 



SYSTEM CARDS 

MEMORY CARDS that are supplied ready with a system {nogram are called SYSTEM CARDs to 
distinguish them from the normal MEMORY CARDs. SYSTEM CARDs are identical technically to 
MEMORY CARDs but cannot be copied. For this reason these memory cards - if th^ do not permit 
the battery to be replaced - have to be replaced by new cards before the battery expires (replacement by 
the factory or a sales agency). 



Caution: There should be no MEMORY CARD in the slot on the 4031 when it is switched on or off (risk of losing 
data, noticable bjr sudden ajrpearance of error message, eg CHECKSUM WRONG). 



Battery disposal 

The lit hi u m cells that are used here are not considered to be an environmental risk if they are randomly 
disposed of. But to eliminate the possibility of any environmental pollution, we recommend that used 
batteries be taken to your local battery disposal bank. They can also be returned for proper disposal to 
Schlumberger Technologies GmbH, Munich or your local sales agency. 



The picture shows how a MEMORY CARD should be inserted in the slot on the 4031. Mechanical prevents it from being 

inserted in the wrong way. 



Si 4031 ST4aiL0CK 




ICT E3 CI3 CZS fPi ICT 



lOlOlDJ 



r«>- 

A 






ill.- r;TT.'c. 





m 








\\mi 


m 


M 






Is 




m 




Is 


WB 


g] 


tti 



0-- Ona* O*— 0*'- 



1 „ 





Wrilm, 1.00/SYS 
tiMNt, 897 900 









MEMORY mask 



- 7 ^- 



Basic functions 



MEMORY Mask 



It does not matter the momentary operjuing status of the Communication Test Set is, the 
MEMORY mask can be called up at any time with <MEMORY > ; this is the starting point for all 
MEMORY functions. < RETURN > takes you back to the mask that was on screen immediately before 
the MEMORY mask was called up. 

Calling up Directory 

After the MEMORY mask has been called up with < MEMORY > , it always shows a directory of ready 
loaded programs plus the contents of the currently adapted MEMORY CARD and its memory capacity. 
The names of loaded programs are listed m the two screen lines beneath the text field EXECUTABLE 
PROGRAMS. The directory shows maximally two entries because the RAM of the 4031 can only hold 
one AUTORUN program and one system program. 

The capacity of the adapted MEMORY CARD can be read next to the text field FILES ON MEMORY 
CARD. 



The directory of the MEMORY CARD appears beneath the text field FILES ON MEMORY CARD: 
this shows a list of automatically reserved setup entries (see section Tormatting MEMORY CARDs") 
and, depending on the memory content of the card, the names of AUTORUN programs or stored masks 
(screen contents). For SYSTl^ CARDs only the name of the stored system program is displayed. 

If there is no MEMORY CARD in the slot on the front panel when the MEMORY mask is called up, 
the mask will simply show the directory EXECUTABLE PROGRAMS. If you then, having called up the 
MEMORY mask, insert a MEMORY CARD, <ETC> + <NEWDIR > will take you to the complete 
directory. <ETC> turns to the second page of the MEMORY mask. The softkeys tl^t are presented 
here automatically return to the first page of the MEMORY mask after the function concerned has been 
executed. 
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PROORONS 
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.SET 
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.SET 
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.SET 


novc 


CURSOR 


TO SCUECT FILE 




The two pages of the MEMORY mask The first page (left) is only different from the second page in its softkey functions. Here, 
for example, the socalled cursor bar marks the entry TESTAUTm the imctoiy PILES ON MEMORY CARD. 
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Baac fimctioDS 



For dear distmcdon the different files (data records) have a labd consisting of three letters that is 
automatically added to the name of the file. 

SET = Setup 

AUT = AUTORUN program|) 

EXE = AUTORUN program') 

SYS » System program 

PIC » Screen content 

RES = AUTORUN test report 

*) Unlike files with the label AUT, files vtith the label EXE cannot be edited. 

Depending on its capacity a MEMORY CARD can bold the following files: 

MEMORY CARD SCT files AUT, EXE, PIC, 4-Kbyte 
16-Kbyte Rh files RES files 

32 Kbytes 10 l} ih 

64 Kbytes 10 3} 1‘) 

128 Kbytes 10 V Y) 

The number is the sum of the AUT, EXE, PIC and 16-Kbjrte RES files that can be stored. So it is possible to store either one 
AUT or one EXE or one PIC or one 16-Kbyte RES file on a 32-Kbyte card; a 64-Kbyte card on the other hand can hold one 
AUT, one EXE and one PIC file for example (any combinations permissible).. 

^On each MEMORY CARD a 4-Kbyte RES file can be stored in addition (see Chapter *StoringTest Reports*). This 
corresponds roughly to a full page of A4 format 

The capacity of the adapted MEMORY CARD is shown in the MEMORY mask next to the text field 
FILES ON MEMORY CARD. 

SYSTEM CARDS only contain the ordered system program; users cannot store files on these cards. 
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Basic fimcdons 



Only entries with the label AUT, EXE or SYS are possible in the directory EXECUTABLE 
PROGRAMS because onfy callable programs can loaded into the RAM of the 4031. Setups are 
executed immediately after they have bemi loaded, and screen contents are immediately printed out. 



EXECUTABLE PROGRAMS 
MOBILE .AUT 



MEMORY 



FILES ON MEMORY CARD 32 KB 
TEST-MODUL.SET 
.SET 
.SET 
.SET 

RF TEST .SET 
.SET 
.SET 
.SET 
.SET 
.SET 

MOVE CURSOR TO SELECT FILE 



SldtlDU 



BijimflaM ffimpiunM ■aammi 






Difectorro rKrKMnP Y CARD: 
Aceordiof to the directoiy FILES ON 
MEMORY CARD the iaserted 
MEMORY CARD cootiins the 
AUTORUN prognsi MOBILEA UTand 
two setups, llie AUTORUN program is 
already loaded is the RAM of the 4031; 
therefore MOBILBAUTti^ appears is 
the directoiy EXECUTABLE 
FROGRAMS. 




Directory of SYSTEM CARD: The RAM 
of the 4(81 ooBtains no AUTORUN 
program. The inserted SYSTEM CARD 
oontains the system program NMT- 
900SYS, which can be loaded into main 
memory. 
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Formatting MEMORY CARDS 

Before a new MEMORY CARD can store Sles, it has to be formatted. This later speeds up access to the 
stored files. SYSTEM CARDs are provided with write protection to prevent them from bring formatted 
by accident. The fmmattmg procedure is as follows: 

1. Call up the MEMORY mask. 

2. Insert the MEMORY CARD. 

3. Turn to the second page of the MEMORY mask with <ETC > . 

4. Start the fonnatdng with <FOJRMAT>. If a used MEMORY CARD is formatted again, all its files 

will be deleted. To prevoit deletion by in such cases <FORMAT> is followed on the screen 

by the question which can be answmed with <YES> or <NO>. 

5. Formatting only takes a few seconds and it is finished uiien the first page of the MEMORY mask 
appears and the current directory is displayed. 

After formatting there are ten files reserved for setups on a MEMORY CARD, depending on its 
capacity. Up to eight more files are reserved for AUTORUN programs, AUTORUN test reports or 
screen contents. The reserved setup files can inunediately be recognized in the FILES ON MEMORY 
CARD directory by the label .SET (without any name preceding). Reserved AUT, EXE, RES or PIC 
files on the other hand are concealed as Ijlank entries" in the righthand column of the FILES ON 
MEMORY CARD directory. The entry is not given a name until an AUTORUN program or screen 
contents are stored. 

Any entry in the directory can be marked with the brightened up cursor bar, which can be manipulated 
with the four cursor keys. All further entries then refer to the marked entry. 
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Directoiy of MEMORY CARD mmwUMte^ after formatting 
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Basic functions 



Deleting Individual RIes 

Whereas <FORMAT> will delete all data on a MEMORY CARD, <EJiASE > can be used to delete 
specific files. SYS files cannot be deleted on SYSTEM CARDs. 

L Mark the entry that is to be deleted with the cursor bar in the directory ON MEMORY CARD . 

2. Call up the second page of the MEMORY mask with <ETC>. 

3. Call up the deletion routine with <ERASE > . 

4. Check that the entry for deletion really is marked and thm start the deletion routine with < YES > or 
abort it with <NO>. 

If the deleted file is an AUT, EXE, RES or PIC file, its name will be removed entirely from the 
directory. The label SET is left over in the directory from a deleted SET file. 



Copying MEMORY CARDs 

In contrast to the content of SYSTEM CARDs, that of normal MEMORY CARDs can be copied. The 
destination card is formatted automatically. The copying routine uses the AUTORUN RAM of the 4031 
as a buffer, so any AUTORUN program stored in the RAM will be deleted. A loaded system program 
win survive the copying routine unharmed. The copying procedure is quite simple: 

1. Adapt the source card. 

2. Call up the second page of the MEMORY maRk with <ETC> . 

3. Start the copying routine with < COPY > . 

4. If there is an AUTORUN program in the RAM of the 4031, you are a^AUTORUN MEMORY 
USED. OVERWRITE ?. Answering < YES > produces a prompt to adapt the destination card, <NO > 
aborts the copying routine. 

5. Insert the DESTINATION CARD and strike any softkey. 

6. Wait for the prompt INSERT SOURCE C4RZ), insert the source card and again strike any softkey. 

7. Repeat the exchange of cards according to the instructions on the screen. 



The copjing procedure is ended ^en the COPY finished message appears on the screen. 
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Naming Files 

When you store a SET, AUT, EXE or PIC file, you can give an individual namf; to the marked file entry. 
For this purpose the softkeys - after the storing routine has been called up (see following sections) - 
show the ch^acters of the alphabet, to begin with in groups of maximally six letters. At the same time 
the screen tells you to enter the file {INPUT FILE NAME...). 

As soon as you strike a softkey, the letters of the group you have selected are shown individtially, one on 
each of the six softkeys. Strilang a softkey then puts the letter concerned into the marked file entry, at the 
point wdiere the fla s hin g cursor is located. At tte same time the softkeys will again show the letter groups 
so that you can select the next character. To correct an entry error, mark it with the cursor and then 
overwrite it. 

A name may have no more than ten characters, and spaces also count as characters. After entering the 
last character you must strike < ENTER > to leave the text entry mode. 

It is not absolutely essential to enter a name. If you choose not to and strike < ENTER > when the 
request INPUT FILE NAME... appears, the 4031 will give the file a name automatically; 

HARDCOPY for PIC files; 

AUTORUN for AUT files; 

Fx for SET files (x = 0-9, depending on vdiere the SET file comes in the 

directory). 

If the marked file already has a name, you are first asked, after calling the storage routine, whether the 
file content is to be overwritten: <NO > terminates the routine, < 1E5 > produces the request INPUT 
FILE NAME... and the text entry mode. If the existing file name is to be deleted, first strike < OFF > 
before entering a new name on the softkeys. But it is also possible to modify or add to an existing file 
name. 



When the files shows here were stored, they 
were sot given individual names, their 
naming was left to the 4031. 
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Renaming Files 

A file that alreacfy has a name can be renamed with <RENAME > . Here only the name of the file is 
altered, its content remains unchanged. SYS entries caxmot be renamed however. 

• Marking file 

In the directory EIL£5 ON MEMORY CARD use the cursor bar to mark the file vdiose n«tnr. is to be 
altered. 

• Altering file name 

< RENAME > calls up the text entry mode (see section "Naming Files"). The old name can now be 
altered or added to. Strike softkey S6 twice to delete the character rhat the cursor is marking. 

• Storing new file name 

If the new file name is shorter than the old one, < OFF > will delete the surplus characters (to the 
riglht of the cursor); the new file name is stored at the same time. If < OFF> is not used, you must 
terminate the entry with < ENTER > . 
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Storing and Recalling Setups 



STABILOCK 4031 will automatically store its momentary settings if the set is switched off with 
<POW£R> or switched from one of the three basic masks to another. If yon have to interTupt a 
transmitter test because of a receiver test for nmtance, the r- nniTnwtitfa^tinn Test Set vnB irmne^tely 
adopt the settirigs that it had b^cue vdien you return to the TX nm st (values in the entry up 

instruments and so on). 

Furthermore, the Communication Test Set can store 13 other setups quite independently oi one another 
on a MEMORY CARD. And wb«t is more, including the conventions agreed in the GENERAL 
PARAMETERS ma s k . In this way STABILOCK 4031 can be set up very speedily for different test 
applications that are constantly recurring. 



Storing a setup 

1. Set up the operating status that is to be saved (eg select the mask, fill in the entry fields of the mask, 
choose instruments and modulation generators, call up the scope, etc). If required, cstra conventions 
that are relevant for the operating status can be made in the GENErS^ PARAMETERS mask. 

2. Insert the MEMORY CARD. 

3. Call up the MEMORY mask with < MEMORY > , 

4. Move the cursor bar to a vacant w an occupied SET location. 

5. Start the storage of the ckvice setiq> with <STOJRE > . 

6. If you have marked an occupied SET location, the 4031 wDl ask OVERWRITE ???, Answer < YES > if 
the new setup is to replace the old one, or <NO > if you want to stop the storage procedure. 

7. Give the SET entry a name (see section '7'laming Files"). Confirm the entry with < ENTER > and then 
the operating status or setup is stored. 



Recalling a setup 

1. Mark the required SET entry in the directory FILES ON MEMORY CARD with the cursor bar. 

2. Load the marked setup with <RECALL > . 

As soon as the setup is loaded, the Communication Test Set will adopt ecactly that status which it b p H 
when the setup was stored. 



Note: Setups created with software versions < 2.55 should be checked before use with the current 
software version, corrected if necessary and then stored again. If the submask of a basic is to be 
stored as a setup, then the related basic mask will also have to be ^ored as a setup. When you recall 
them, first load the basic mask and then the submasL Reascm: v^en you load a submask, a^oug the 
original parameters of the basic mask appear in the top half of the display, it is nevertheless those basic- 
mask parameters that are entered in the basic mask at the time of loading the submask that will be 
effective! 
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Modifying a stored setup 

1. Mark the set up that is to be altered in the directory FILES ON MEMORY CARD with the cursor bar. 

2. Call up this setup with < RECALL > . 

3. Modify the operating status as required. 

4. Call up the MEMORY mask again with < MEMORY > . 

5. Make sure that the cursor bar is sdll on the name of the setup that is to be altered and start the saving 
of this operating status with < STORE > . 

6. When the screen a.sks OVERWRITE ???, answer with <YES > . 

7. Change the name of the setup (see section "Naming Files") or adopt it unaltered with < ENTER > . 
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Storing and Printing Screen Content 



Storing screen content 

1. Insert the MEMORY CARD. 

2. Call up the MEMORY mask with < MEMORY > . 

3. Mark any blank entry in the righthand column of the directory F/LE5 ON MEMORY CARD with the 
cursor bar. If the directory shows a PIC entry that may be overwritten, this will have to be marked. An 
AUT, EXE or RES file cannot be overwritten by a PIC file (delete AUT, EXE or RES file with 

< ERASE >). 

4. Strike the STORE softkey. 

5. • If you mark a blank entry, answer the question on the screen about what is to be stored with 

< PICTURE > . This puts the 4031 into the text entry mode (see section "N amin g Files"). 

• If you mark a PIC entry, the 4031 will ask OVERWRITE ????, which can be answered with < YES > 
or <NO > . < YES > calls up the text entry mode, <NO > terminates the storage routine. 

After confirmation of the file name with < ENTER > , the 4031 reports: 

NEXT HARDCOPY WILL BE STORED ON CARD. 

6. Leave the MEMORY mask and set the Communication Test Set so that the monitor shows the 
required picture (eg measured results, scope or analyzer display). 

7. < PRINT > will save the screen content shown at the moment the key is struck. The storage procedure 
is confirmed by the message STORING PICTURE ON CARD in the status Une and is terminated 
when this message extinguishes. 

If a 32-Kbyte MEMORY CARD on which a PIC file is to be stored already contains an AUT or EXE 
file, the RAM of the 4031 can be used to save the AUT or EXE file. To do this, load the file into the 
RAM (see section "Storing and Loading AUTORUN Program") before it is deleted on the MEMORY 
CARD with < ERASE > . Now the PIC file can be stored. If the PIC file is deleted after the screen 
content has been printed out, the AUT or EXE file can be stored again on the MEMORY CARD. 



IVinting stored screen content 

1. Insert the MEMORY CARD. 

2. Make sure that the lEEE-bus printer is ready and that the correct printer driver is set in the Printer 
field of the GENERAL PARAMETERS mask. 

3. Call up the MEMORY mask with < MEMORY > . 

4. Mark the PIC entry with the cursor bar. 

5. < RECALL > produces a question: whether the stored display should be shown first on the screen 
(answer < YES > ) or printed immediately (answer < NO > ). If the stored display is shown on the 
screen, the status line tells you Screen shows a restored hardcopy and the next question is PRINT THIS 
PICTURE. If you answer this question with < YES > , the screen content is printed out. A < NO > 
answer takes you back to the MEMORY mask. 
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Loading System Programs 

System programs stored on SYSTEM CARDs can only be loaded. Loading followed by storage on a 
MEMORY CARD is not possible. A total reset erases the system program in the 4031’s RAM. If the 
Communication Test Set is switched off or disconnected from the power line the system program is not 
lost. 

The RAM of the 4031 can only hold one system program. If the dixcctary EXECUTABLE PROGRAMS 
reports a loaded AUT or EXE file, then the system program can be loaded in addition to it. 

If a SYSTEM CARD is inserted, the system program that is stored on it will be loaded and started 
automatically when the DATA mask is called up (<AUX> + <JX47M >). If a system program is 
supplied on a number of Memory Cards, place the first card in the slot and start the load operation. 

Insert next card will appear to tell you to insert the next system card. But a SYS file can be loaded like 
any other file: 

1. Insert the SYSTEM CARD. 

2. CaU up the MEMORY mask with < MEMORY > . 

3. Move the cursor bar onto SYS file in the directory FILES ON MEMORY CARD. 

4. Use <RECALL > to load the program into the ]^M of the 4031. If a system program is supplied on a 
number of Memory Cards, place the first card in the slot and start the load operation. Insert next card 
will appear to tell you to insert the next system card. The loading procedure is ended as soon as the 
program name appears in the directory EXECUTABLE PROGRAMS. 

The loaded system program starts automatically as soon as the DATA mask is called up to test a radio- 
data set (requires normally the DATA module hardware option). 
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AUTORUN Mask 



Why Write AUTORUN Programs? 

AUTORUN programs turn STABILOCK 4031 into a fiilly automated Communication Test Set. By fully 
automated we mean that, after the appropriate program has been started, the 4031 can, for example, 
execute a complete test routine and list the results without any manual entries being necessary. An 
AUTORUN program can also stop, output entry pronq>ts and adjustment prompts on the screen and 
then continue with the new values. Every 4031 function, from selecting the required RF input/output 
connector to calling up a Special or calling a stored setup in a program, can be used. 



Effective testing with AUTORUN programs 



AUTORUN programs for the 4031 are a very powerful way of performing repetitive, complex tests with 
the utmost reliability (no operator errors) in the shortest time possible. The user can give his creativity 
free rein as he searches for the optimal programming solution. 



AUTORUN Editor ARE (ordering code 897 100) 

If you fr^uently develop extensive AUTORUN programs, it is very advisable to create an ergonomic 
and efhcient development environment for the purpose. ARE is a powerful, menu-driven editor for use 
on conventional PCs. 

Some of its features: 

• A block function enables parts of a program to be shifted, copied, printed and stored. 

• Program bu ilding blodcs that you often need are ready on call in an erqrandable library. 

• ARE manages line numbers, even in branch instructions. All you have to enter is labels. 

• AUTORUN programs are transfered from a PC to STABUXICK 4031 and vice versa via the tfpf 
interface. In this way existmg AUTORUN programs can be edited conveniently. 



Simple prog ramming langiiagp 

The requirement that the langua ge for AUTORUN programs be both easy-to-leam and problem- 
oriented led to the creation of a new programming language that was based on a popular mpHrl: IEEE- 
488 co mmands are used for all device-oriented settings, all other commands such as print commands, 
subprogram c alls or branches resemble BASIC commands (Beginner’s All-purpose Symbolic Instruction 

The IEEE commands are summarized m Chapter 10. They have basically the same effect as the 
analogous, manual front-panel entries (eg SETRX = < RX > = basic RX maA call). TTie BASIC 
commands are just as easy to understand; the commands themselves and their use with tfff p^Tn^ianHc 
are fully explai^ in this section and illustrated with lots of examples. 
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Mask Description 

The AUTORUN mask is the starting point for the two elementary AUTORUN functions: 

• Writing and editing programs (the ASCII keyboard option is required for the edit mode) 

• Running programs (run mode) 



Callup of AUTORUN mask 

The AUTORUN mask is always called up from the first page of the MEMORY mask with 
<AUTORUN > . This entry can in^oduce two different reactions: 

1) Immediate callup of the AUTORUN mask. This is always the case there is already an 

AUTORUN program in the RAM of the 4031 (AUT or EXE entry in the EXECUTABLE PROGRAMS 
directory). The AUT or EXE file may have beem loaded beforehand from the MEMORY CARD for 
instance (see "Storing and Loading AUTORUN Programs"). The name of the program appears in the 
mask header. The program can then be edited (corrected) or started with <RUN > . 

2) If there is no AUTORUN program in the RAM of the 4031 ^en the AUTORUN mask is called up, 
it is assumed that a new program has to be written. In this case calling up the mask first produces a 
prompt to enter the name of the program (see "Naming Hies"). The screen will not show the 
AUTORUN mask until the name entry has been confirmed with < ENTER > . Then you can start to 
enter the new program. If the name "AUTORUN" is sufficient as a preliminary working title for the 
prograns, < ENTER > immediately after the oitry < MEMORY > + <AUTORUN> will call up the 
AUTORUN mask. If the program is later stored under the working title on the MEMORY CARD, it 
can nevertheless be renamed with < RENAME > . 

If, when the AUTORUN mask is called, the RAM of STABELOCK 4031 is empty or an AUTORUN 
program with the eAension AUT is loaded m the RAM, all the 4031 keys - with the exception of the 
softkeys, the HELP and CLEAR keys • are disabled. If an AUTORUN program with the extension EXE 
is loaded, only the <RUN > softkey will be active. 



Display field 

The framed area of the AUTORUN mask is called the display field. It is used to display program listings 
and status messages. PRINT commands in a i»'ogram also output their results (numerical or text) in the 
display field (this information may also be output on a printer). 

The display field contains 16 lines of 49 characters eacL I^ for example, a program listing is more than 
16 lines long, scrolling takes place automatically: each new line of the program pushes the top line out of 
the display field. 



Status line 

As with all other masks, the status line in the AUTORUN mask is directly above the softkey line. The 
status line contains error messages, info messages and, when a program is running, the output from 
PRINT commands. 
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Editing line 

The ediliiig line is immediately below the display field. It is used to enter new prc^am lines, to edit lines 
that already exist and to enter direct commands (commands without a line number which are to be 
executed immediately). After the AUTORUN mask has been called, a flashing cursor at the begining of 
the editing line indicates that entries may be made. 

The ASCn keyboard option is required for all entries in the <‘jiiring Una (see Chapter 8). Pa ch entry 
must be terminated by pressing the RET key on the ASCII ke^>oard. This transfers the entry to the 
display field. When you are writing a program, the display field therefore shows the complete listing or 
the last 16 lines of tte program that has alrea^ bem written. 



Softkeys for AUTORUN mask 



LIST 



PRINTER 



HELP VAR 



RUN 



This lists the loaded AUTORUN program in the display field. If the listing is longer 
than 16 lines, it is automatically scrolled until the last program line in the ^play 
field appears. Striking the LIST softkey again stops the listing. It is possible to list a 
particular program section by entering the LIST command on the >^Cn keyboard 
(see "Edit Commands"). Any new lines entered in a program will only appear in 
their correct place in the listing after <LIST > . 

Pressing this softkey produces the status message Edit Mode Printif^ On or 
Edit Mode Printing C^. In this way you can determine v^ther a printer is to log all 
entries during editing (printer matching- GENERAL PARAMETERS mask, Printer 
field). Independently of the printing status, a printer will automaticaDy produce all 
outputs in run mode. If this is not required, the BASIC commands 
PRINT ON/OFF enable specific outputs. 

This briefly shows the mask that was active directly before the MEMORY mask was 
called up and indicates the identification numbers of the entry fields (important for 
the spedal IEEE command WRTVAriable, see Chapter 10) 

Starts the loaded AUTORUN program. Striking the OFF key aborts program 
execution. 



RETURN Takes you back to the MEMORY mack 



BOTORUN FUG_EXTEMD 

LIST 7ee,8S0 

768 rea TEST CHANNEL 408 

770 S-75.Z75 NHZ 

788 FREOUENZ ttS 

798 PfiUSE ‘Channel 488 !' 

888 rea 

818 rea MOD SENSITIVITY 
838 rea 

838 6ENFIL S MV 

848 RDOUT(MDEMOD..B. B> 

858 PRINT -1,3 Mod -Sens. (5aV> s ‘ , A 

EDIT 838 

838 GENAL 5 MV 



838 GENAL 5 MV 



AUTORUN marie The display fleld shows the 
listiiig of the piogiam FUG_EXTEND and the 
direct commands last entered. Program line 830 
is in the editing line. 



lUMiniiiM rnwiaa'/ri; 



RUH 
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AUTORUN Programs 



AUTORUN programs may contain the BASIC commands explained under "BASIC Commands and 
Functions" as well as many IEEE*488 commands (see Chapter 10). 



General Remarks 

• Legal line numbers for AUTORUN programs; 1 to 9999. 

• Each program line must be terminated with < R£T> on ASCII keyboard. 

• Each BASIC command must be followed by a space or a non-alphabetic character (eg PRINT A or 
PRINTDEMO"). 

• BASIC commands and numbers must contain no embedded spaces. 

• Shortform entry of BASIC commands is possible (the first three letters of the command, eg PRI A 
instead of PRINT A). Exception: ONERR for ONERRORGOTO. 

• A program line may contain several IEEE and BASIC commands. A colon must be used as a delimiter 
after BASIC commands and a semicolon after IEEE commands 

(eg 10 SETTX;PRINT A:PRrDEMO’':SETRX). Maximum line length = 49 characters. 

• BASIC commands can also be executed directly. The entry PRINT A (without a line number) 
immediately prints out the contents of variable A in the display field. 

• The four basic arithmetical operations are available (eg PRINT (3*4)/2-3 + 1). 



Syntax check 

When a program line is transferred from the editing line into the display field, there is no syntax check. 
Syntax checking is carried out after the start of the program. If a syntax error is fotmd, the program is 
aborted and an error message is produced indicating the error and in which line it occurred. 

Two interpreters are used to execute the program. When the program is run, each line in the program is 
interpreted one after the other and the appropriate action taken. If the BASIC interpreter finds a 
command in a program line that it cannot interpret, this command is automatically taken to be an IEEE 
command and handed over to the IEEE interpreter. If this interpreter cannot interpret the command 
there must be a syntax error. 
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Working with Variables and Units 

260 veiriabies AO to A9 through ZO to Z9 may be used in AUTORUN programs for storing numeric 
values. If just a letter without a digit is entered as a variable, this will be interpreted as a variable with the 
digit 0 (eg A = AO). Therfore you can continue to use existing AUTORUN programs. (Firmware 
versions < 3.58: 26 variables A through Z.) 

All variables are basically used to store REAL numbers in IEEE double-precision format. Results are 
also converted to this format before they are stored. 

As well as assigning only a pure number to a variable, it is also possible to assign a number and one of 
the units listed below: 

MHz, kHz, Hz s, ms, s %, rad, ohm A, mA 

W, mW, W V, mV, V dBm, dB , dB 



Measured results fetched by an IEEE command always have one of the named units. 



10 A“5 
20 B=5 MHZ 
30 C=-15dBm 


A space may be left between the number and the 
unit but is not necessary. The unit may contain 
upper-case and lower-case letters. 


10 PRINT M_RMS 


The printed-out measured result of the IEEE 
command M_RMS is 3.96 V for example. 


Operators can be used to link an operand with a unit to an operand without a unit. The result is assigned 
the unit of the operand on the right of the operator. If this operand does not have a uiut, the result will 
also have no unit. 


10 A=5 
20 B=10 kHz 
30 PRINT A+B 
40 PRINT B+A 


Output format: 

• • -15,0000 kHz 
•15 
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Character Strings and String Variables 

Character strings may consist of a series of characters be^veen inverted commas. String persons’ 
names for example, equipment designations, adjustment instructions or any messages. AUTORUN 
programs show these strings on the screen, for instance, or check for correspondence with a reference 

string. 

String variables are used for storing character strings. 26 string variables are available: A$ to The 
string variable STR$ is also permissible, but this is identical to D$ and so should not be used for nw 
AUTORUN programs. STR$ was only retained for reasons of continued use of ear her AUTORUN 

programs. 

Note: For firmware versions < 3.58 there are only six string variables available: A$ through F$ and M$. 



Example: 

A$="TEST PROGRAM" 
PRINT A$ 



The character string TEST PROGRAM is stored 
and printed out m the string variable A$. 



String variables can hold strings of maximally 49 characters in length, le with the exception of M$ 
(maximally 1000 characters). 



Splitting and Chaining Strings 

Parts of a string can be isolated from a string variable by stating after the strmg variable in parentheses 
the start and end location of the string part that is to be isolated. 

Example: 

A$=" CHANNEL = 142" Output: 

PRINT A${11,13) 1^2 

A number of strings can be joined together by ch ainin g the string variables. 



Example: 

A$=" Serial Number = " 
B$="6788954" 

C$=A$+B$ 

PRINT C$ 



Output: 

Serial Number = 6788954 
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Caution when Using M$ 

The string variable MS has a special meaning: each IEEE command of the type "Measuring 
Assignments" or "Output of Setting Parameters" (see Chapter 10) automatically puts the measured 
result or the determined setting parameter in the variable MS. 



10 


LET A-M_RMS 


Output example: 


20 


PRINT A 


167.0000 mV 


30 


PRINT M$ 


167 mV 



(There is more about the different output formats of the PRINT command in the description of the 
commands in the section "BASIC Commands and Functions".) 

When used with the IEEE command SER_In (see Chapter 10) MS is the oxily string variable that reads 
in a string of up to 1000 characters on the RS 232 interface (option). In this case too the content of MS is 
overwritten by following measuring assignments, so it is advisable to assign the content immediately to 
other string variables by splitting the strings. 

Example: 

M$-SER_In 

A$=M$(1,A9) 

B$=M$(50,98) 

C$-M$(99,1A7) 
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Use of Variables in IEEE Commands 

Numeric values and strings (texts) in IEEE commands may be replaced by variables or string variables if 
these are preceded by a sharp cign #. The unit of a numeric value can either be declared at the same 
time as the variable or it is expUdtly defined in the IEEE command. Illegal units (eg MODAF 2.5 mA) 
produce an error message. 

Examples: 

10 SETTX Line ^ = usual IEEE command for tuning 

20 MODAF 2,5 KHZ GEN A to 2.5 kHz 

10 SETTX #F is replaced by 2.5 KHZ 

20 F-2.5 KHZ 
30 MODAF #F 

10 SETTX #F is replaced by 2.5 

20 F=2.5 
30 MODAF #F KHZ 

10 A$«'”TEST PROGRAM: ADJUST " The IEEE command ZOOM displays the RMS 

20 ZOOM_3,300 MV,50:#A$ TRIMMER TR3 meter in full format on the screen. At the same 

time the following adjustment prompt appears in 
the status line of the saeen: 

TEST PROGRAM: ADJUST TRIMMER TR3 
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Permissible Operands 

Many BASIC commands require the entry of socalled operands. There are different types of operands: 

Nomeric operands 

• Pure numbers (eg 4, -2.5, 150) 

• Numeric values with units (eg 5 MHZ, 4.5 V) 

• Variables (A to Z) with or without tmit 

• IEEE commands which have an output (eg M RMS) 

• Functions (eg RDXY, LEN, HEX, VAL) 

String operands 

• Str^ (eg TESr ) 

• String variable (eg A$) 

• String function (eg CHR$) 



Numeric operands can be linked with the operators + (addition), - (subtraction), • (multiplication) and 
/ (division) . All operators have the same priority. Only e^qjressions in parentheses are given greater 
priority. 

Example: l-h 2*3 -K 4 =13 (1 -h 2)*(3 + 4) = 21 2V-h3V = 5V M_RMS -i- 2 mV = eg 12 m V 

Note : The two BASIC co mman ds CHAIN and SETUP allow string variables as an operand. By way of 
exception the string variable that is used is to be preceded by a sharp sign #, which is otherwise only 
required in IEEE commands. 
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Editing Commands 



As long as a program is in the editing line on the screen, the usual line editor functions are available. 
In the Hjagr am showing the ASCD keyboard, numbers arc used to mark the corresponding edit keys. The 
second keyboard assignment (top symbol) is activated when the SHIFT key and an edit key are both 
pressed. 



1 

2 

2 + SHIFT 

3 

3 + SHIFT 

4 + SHIFT 



Each timf this key is pressed the cursor moves one character to the left. 

Each Hmf: this key is pressed the cursor moves one character to the right. 

If key 2 is pressed repeatedly, the cursor moves to the end of the line or to the 
beginning of the line. 

Erases the character to the left of the cursor. 

Erases the text between the cursor and the end of the line. 

Recalls the last entry to be terminated with < RET > to the 
editing line. 







To directly edit the current program line the 
ASQl keyboard has six editing functions, some of 
which can be activated with SHIFT. 



As well as the editing functions, vthich are executed immediately, AUTORUN BASIC also has five 
^Hiring commands. These commands must be entered letter by letter as direct commands via the ASCII 
keyboard option and terminated with < RET > . Editing commands can also be entered in short form 
(the first three letters). 



AUTO 



AUTO automatically assigns line numbers. 

AUTO x,y X = first line number, y = increment 

If the parameters x and y are omitted, x the first line number and y the increment are both equal to 10. If 
an automatically assigned line number already exists, the new program line replaces the old one. The 
AUTO function is switched off again if you press < RET > when a new line number appears. 



Example: AUTO 151,1 



If the program has 2 dready been written and a line 
increment of 10 has been used, the lines 151 to 159 
can be inserted for example. 
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DELETE 



DELETE is used to erase single program lines or whole program blocks. 



DELETE X 
DELETE X, 
DELETE x,y 
DELETE ,y 



erases the program line with the line number x. 

erases all program lines from line number x. 

erases all program lines from line number x to line number y. 

erases all program lines to line number y. 



Instead of using DELETE x to erase a program line, you can also enter the line number and then press 
<RET>. 



EDIT 



EDIT is used to fetch a stored program line back into the editing line. The program line can then be 
changed in any way required before being stored again. The new line is substituted for the old (incorrect) 
program line and appears in the listing. 

EDIT X X = ntunber of the program line which is to be edited. 



UST 



LIST has the same function as the softkey with this name, but in addition permits the listing of program 



blocks. 




LIST 


lists the complete program. 


LISTx 


lists program line x. 


LISTx, 


lists the pro^am from line x to the last line. 


LISTx,v 


lists the program from line x to line y. 


UST,y 


lists the program from the Srst line to line y. 



Striking the LIST softkey stops the program listing. 
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RENUM 



RENUMBER assigns new line numbers to a whole program. This command is particularly useful if you 
want to write a new program block between two iii^ but there is not enough room. The branch 
destinations of GOTO and GOSUB commands are automatically corrected. 

RENUM renumbers program in increments of 10. First line number = 10. 

RENUMx,y renumbers program in increments of y. Fnst line number = x. 

Example: 



5 SETRX 

10 PRINT "RX TEST- 
15 S0FT_SPECIAl 
20 S0FT_SENS 
25 GOTO 5 



10 SETRX 30 SETRX 

20 PRINT "RX TEST- 50 PRINT *RX TEST- 

-> RENUM -> 30 S0FT_SPECIAL -> RENUN 30,20 -> 70 SOFT^SPECIAL 
40 SOFTJENS 90 SOFTJENS 

50 GOTO 10 no GOTO 30 



RUN 



RUN starts the program like the softkey of the same name, but it also permits a program start onwards 
from a certain program line. 

RUN Program start from first program line. 

RUN X Program start from program line x. 

HELP key 

When the the AUTORUN mask has been selected, < HELP > lists condensed useful information, about 
the syntax of the editing commands. 
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Running AUTORUN Programs 



Immediately after an AUTORUN program is started with <RUN > , the softkey function RETURN is 
carried out twice. This has the same effect as the manual <RETURN> - return to the MEMORY matV 
and then return to the last valid mask. Program execution thun begins. 

AH setting instructions of an AUTORUN program can be foflowed on the screen if this is not 
deactivated by the IEEE command CRT_OEF (sec also Chapter 10, *Use of IEEE>bus Ctmtroller"). If 
the basic RX mask is caHed up with SETRX for example, the RX Tnasfe is actually displayed on the 
screen. 

When an AUTORUN prc^am is running, nearly aU 4031 keys are disabled. Exception; the BASIC 
command INPUT does make it possible to enter numbers or text So it is advisable to be able to tell the 
difference between masks that have been caUcd by an AUTORUN program and tnatkc that have been 
called m a nu a lly : so AUTORUN is displayed next to the maslr hfartmg 

< OFF > interrupts execution of a program. 

< CLEAR > is also used vidth AUTORUN programs v^n internal data processing gets hung up. The 
AUTORUN mask must be called again afterwards, but the program is preserved in the RAM. The gamp 
applies vriien the Communication Test Set is switched off. But the program in the RAM wffl be deleted 
by a total reset with < OFF> + <CT.KAR > 



As soon as a program has been executed, the AUTORUN mask is automatically rallpH i^g ain The last 
operating status of the Communication Test Set is not lost. 
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Storing, Loading, Erasing AUTORUN Programs 

Only one AUT file can be stored in the 4031’s RAM. This file is not lost when the instrument is svvitched 
off or disconnected fi’om the power line. A total reset erases the program in the 4031’s RAM. 



Storing AUTORUN programs 

1. When the AUTORUN program is ready, < RETURN > brings you back to the MEMORY mask. 

2. Mark any blank entry in the directory JTLE5 ON MEMORY CARD. If the card already contains an 
AUT file ^ch can be overwritten, this AUT entry must be marked. 

3. Call the memory routine with < STORE > . 

4. • If a blank entry has been marked, the question on the screen about what is to be stored must be 
answered with <AUTORUN > . This stores the AUT file on the MEMORY CARD. The storage 
procedure is terminated when the file name appears in the directory FILES ON MEMORY CARD. 

• If an AUT entry has been marked, the 4031 asks OVERWRITE ????, which can be answered with 
< YES > or < NO > . < YES > overwrites the old AUT entry on the card, < NO > aborts the storage 
routine. 



Loading AUTORUN programs 

1. Insert the MEMORY CARD. 

2. Cali up the MEMORY mask with <MEMORY> . 

3. Mark the AUT entry in the directory FILES ON MEMORY CARD with the cursor. 

4. Call up the load routine with < RECALL > . 

5. If there is already an AUT file m the 4031’s RAM, the question OVERWRITE ???? is output. The 
answer < YES > causes the old AUT file in the 4031’s RAM to be overwritten, <NO > aborts the load 
routine. 

6. The AUT file is loaded as soon as the (new) file name is entered in the dhedory EXECUTABLE 
PROGRAMS. 

1. Call the AUTORUN mask with <AUTORUN > . 



Erasing AUTORUN programs in 4031 

1. Mark the AUT entry in the directory EXECUTABLE PROGRAMS with the cursor. 

2. Call up the second page of the MEMORY mask with <ETC>. 

3. Press <ERASE > and answer the questionARE YOU SURE ??? with < YES > . 
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Storing Test Reports 



The results of AUTORUN programs are usually test reports on paper. For this you need a printer. But if 
you do not have one available (eg ^4en servicing in the field), you can sdll carry out AUTORUN 
programs, because every test report can also be stored on a MEMORY CARD and printed out later. 

Storing AUTORUN test reports 

1. Call up the second page of the GENERAL PARAMETERS 
(<AUX> + <DEFJ>AJL> + <ETC>). 

2. Select the Printer scroll field with the cursor keys. 

3. Using < UNTT/SCROLL > enter the scroll variable MenuCard in the field. 

4. Adapt the MEMORY CARD. 

5. Start the AUTORUN program. The test report is then not output to a printer but stored on a 
MEMORY CARD in a RESULTRES file. 

Printing AUTORUN test reports 

1. Call up the second page of the GENERAL PARAMETERS matV 

2. Make sure the lEEE-bus printer is ready. 

3. Select the Printer scroll field with the cursor keys and enter a suitable printer driver in the field with 
< UNTT/SCROLL >. 

4. Call up the MEMORY mask with < MEMORY > and mark the RES file for printing with the cursor 
bar. 

5. < RECALL > causes the stored AUTORUN test report to be printed out. 



After the start of an AUTORUN program, the name RESULTRES is automatically given to the RES 
file. At the same time 4 or 16 Kbytes (depending on the vacant capacity of the MEMORY CARD) are 
reserved for the file. 

If the test report is too large for the reserved memory, a second RES file is created automatically. This is 
then given the name RESULTRES, vriiile the first RES file is renamed RESULTFULLRES. 

If an AUTORUN test report is written to a MEMORY CARD that already mntaitu a RESULTRES 
file, the data of the new AUTORUN test report will be added to this file. To prevent this happening, the 
RESULTRES file and, if there is one, the RESULTFULLRES file should always be renamed before 
starting another AUTORUN program (sec section "Renaming Files"). 

Attention: If you want to store an AUTORUN test rejiort, there must be sufficient capacity available on 
the adapted MEMORY CARD. If there is not enough, the AUTORUN program is halted and an error 
message appears. After remedying this error (eg by deleting unwanted files or arfapring 
MEMORY CARD), you have to start the AUTORUN program 
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BASIC Commands and Functions 



BEEP 


CHAIN 


CHR$ 


CLS 


END 


FOR-NEXT 


GOSUB 


GOTO 


HEX 


IF-INUMIT 


IF-OUTUMIT 


IF-THEN 


INPUT 


KEY 


LEN 


LET 


ONERRORGOTO PAUSE 


PRINT 


RDOUT 


RDXY 

VAL 


REMARK 

VALS 


SETUP 


TRACE 


WATT 



In AUTORUN programs many IEEE commands can also be used (Chapter 10). 



BEEP 



Syntax; BEEP 



BEEP produces a short signal tone. The command is particularly useful if you want to draw the attention 
of the operator to a message on the screen for instance. 



Examples; 

1 0 BEEP : BEEP : BEEP Produces the signal tone three times. 

10 BEEP: PAUSE "ADJUST SIGNAL" A signal tone draws your attention to the 

ADJUST SIGNAL prompt which appears on the 
screen. 
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CHAIN 

Syntax: CHAIN [file name] or CHAIN [#string variable] 

[file name] : name of an AUTORUN program stored on a MEMORY CARD. 

[#string variable] : eg #A$, \^bere A$ must contain the name of an AUTORUN program. 

If the CHAIN command is reached in the course of executing an AUTORUN program, the program will 
be aborted immediately. The 4031 then loads the AUTORUN program named in the CHAIN command 
from a MEMORY CARD and starts it. If no change of card is to be made, the CHAIN command is only 
worthwhile if there is more than one AUTORUN program on a MEMORY CARD (ie MEMORY 
CARDS of > 32 Kbytes). 

All variable contents of the aborted program are preserved and can still be used by the new program. 

But CHAIN resets the control variables of FOR-NEXT loops to the start value and does not trigger any 
return to the original program if the command appears in a subroutine (GOSUB). 

The CHAIN command enables different AUTORUN programs to be linked together. Thus a single 
AUTORUN program can present a start menu on the screen for instance. Branching to another 
AUTORUN program will then depend on the entries made by the user. 

Example: 

10 INPUT "DATE = 7",A$ This program might be stored under 

20 INPUT "UNIT TYPE = ?",B$ the name MENU. First it asks for 

30 INP"CHOOSE PROGRAM; i=RX TEST 2=TX TEST" , A the date and the equipment type in 
40 IF A>2 GOTO 30 the start menu and stores the 

50 C$="TX TEST" answers in two string variables. Then 

60 IF A<2 THEN C$*"RX TEST" the user can decide whether to carry 

70 CHAIN #C$ out receiver or transmitter testing, 

8 0 PRINT ” COMMAND AFTER CHAIN " Depending on the entry the strmg 

variable CS is assigned the name of 
the AUTORUN program RX 
TESTAUT or TX TEST ALT. 

Both programs must be on the momentarily inserted MEMORY CARD. The CHAIN command in line 
70 loads the required program and starts it automatically. Line 80 is no longer executed. The newly 
loaded AUTORUN program can then immediately evaluate (eg print out) the content of the string 
variables A$ and B$. A return to the MENU program is possible if the CHAIN MENU command 
appears at the end of the RX TESTAUT program for instance. 
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CHR$ 

Syntax; CHR$(flist]) 

[list] : a number or several munbers separated by commas between 0 and 255 (numeric codes) 



The numeric code or codes are converted into a single character or sequence of characters. The ASCII 
character set applies for numeric codes from 0 to 127. CHR$ serves for reading control characters (eg 
page feed) to the printer. Refer to the printer manual for details of the effect of control charaaers. 



Example: 

10 PRINT ON 

20 PRINT CHR$(27,38,107,49,83) 
30 PRINT "HEADLINE" 

40 PRINT CHR$(27,38,107,48,83) 



On printer HP-2225 (accessory) the text width is 
doubled, the text HEADLINE is printed and then 
there is a return to normal text width. 



CLS 

Syntax: CLS 



CLS clears the screen (display field). CLS is particularly useful as a direct command for removing 
unwanted listings or error messages from the screen. 



END 



Syntax; END 



END halts the execution of a program. The command is ideal for testing programs section by section - 
simply insert END at the appropriate position. 



Example: 

50 PRINT A 

60 GOSUB 80: REM DISTORTION 

61 END 

70 GOSUB 90: REM OFFSET 



The program runs to line 61 (inserted after the 
program proper has been written) and then stops. 
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FOR-NEXT 



Syntax; FOR [VAR] = [EXPl] TO [EXP2] STEP [EXP3] 
AUTORUN program section 
NEXT [VAR] 



[VAR] 

[EXPl] 

[EXP2] 

[EXP3] 



; index variable (A to Z). 

: initial value (numeric operand) 
: final value (numeric operand). 

: increment (numeric operand). 



Program loops are written with the FOR-NEXT command. The initial value, final value and increment 
determine how often a loop is executed. The program section which is to be executed several times is 
inserted between the FOR and NEXT commands. 



If there is enough free capacity in the working memory, nesting of up to 26 FOR-NEXT loops is 
possible. Each loop must have a different index. FOR-NEXT loops must not overlap. This means that 
lower-order loops must always be closed with NEXT before higher-order loops are. 

If no STEP entry [EXP3] is made, the default increment is 1. 



Examples; 

10 FOR I=-5 TO 5 
20 BEEP: PRINT I 
30 NEXT 1 

10 FOR I=1KHZ TO 3KHZ STEP 0.5KHZ 
20 PRINT I 
30 NEXT I 



10 A=-5:B=5:C«=2.5 
20 FOR I-A TO B STEP C 
30 PRINT I 
40 NEXT I 

10 FOR I-l TO 4 

20 PRINT 'FIRST LOOP I - ";I 

30 FOR J“1 TO 3 

40 PRINT "SECOND LOOP J - ";J 

50 NEXT J 

60 NEXT I 



This simple FOR-NEXT loop is executed eleven 
times; all the index values I are shown in the 
display field (-5 to -i-5). 

All the EXPs in a loop may also contain units. The 
PRINT command accepts the unit and in the 
example produces the display 1.0000 KHZ to 
3.0000 KHZ. 

The initial value, the final value and the increment 
for the loop can also be defined u-sing variables. 



Here two loops have been nested. The second 
loop is executed twelve times, the first loop four 
times. The second loop is closed before the first 
loop, so the program will run correctly without 
overlapping of the loops. 





AUTORUN mask 



-7.340- 



BASIC commands 



GOSUB-RETURN 

Syntax GOSUB (line number] 
subroutine 
RETURN 



GOSUB branches to a subroutine located at any position in the main program. When the program finds 
a GOSUB command, the program continues at the line specified in the command (subroutine). The 
branch destination [line number] must refer to an actual line number. When the subroutine reaches the 
RETURN command, program execution returns to the main program. The main program then 
continues at the command after the GOSUB. 

Subroutines may also call other subroutines. A maxiniuTn of about 25 subroutine levels are possible. 
Active FOR -NEXT loops and RDOUT commands reduce fhU value. For each GOSUB command there 
must be a RETURN command at the end of the subroutine in question. 



Examples: 



10 


PRINT 


"LINE 


10" 


20 


GOSUB 


50 




30 


PRINT 


"LINE 


30" 


40 


END 






50 


PRINT 


"LINE 


50" 


60 


RETURN 







10 


PRINT 


"LINE 


10" 


20 


GOSUB 


40 




30 


END 






40 


PRINT 


"LINE 


40" 


50 


GOSUB 


70 




60 


RETURN 






70 


PRINT 


"LINE 


70" 


80 


RETURN 







The subroutine (lines 50 -f 60) is executed before 
the main program reaches the command in line 
30. Line 40 stops the subroutine fi-om being 
executed again. If it were executed again, an error 
message (RETURN without GOSUB) would be 
output. 



The main program (lines 10 to 30) «dls subroutine 
1 (lines 40 to 60), which m turn calls subroutme 2 
(lines 70 to 80). Line 80 is the return to line 60 and 
this is the return to the main program (line 30). 





AUTORUN mask 



- 7350 - 



BASIC commands 



GOTO 

Syntax: GOTO [line number) 



GOTO continues tbe program at the line number stated by the command. This makes it possible to 
repeatedly execute a program. In conjunction with the IF-THEN command, the GOTO command can be 
used, for example, to make program branches according to a result. The branch destination [line 
number] must be an actual line number. If the GOTO command is used with other co mman ds in a single 
program line, GOTO should be the last command. 



Examples: 

Once started, this program will run until you stop 
it by pressing OFF. 



10 BEEP 
20 GOTO 10 



10 FOR 1=1 TO 10 
20 PRINT I 

30 IF 1=5 THEN GOTO 50 
AO NEXT I 
50 PRINT "END" 



The jump in line 50 will only be executed if the 
index 1 for the FOR-NEXT loop is equal to 5. 



HEX 



Syntax: HEX([EXPj) 

[EXP] : string operand 



The string operand, which must be a hexadecimal, is converted into the corresponding decimal. 
E xam ple: 



10 C$-"20" 

20 H»HEX(C$) 
30 PRINT H 



The hexadecimal 20 is read out on the monitor as 
the decimal 32. 



AUTORUN mask 



-7.360- 



BASIC commands 



IF-THEN 



Syntax: IF [EXPl] [relational operator] [EXP2] THEN [command] 



[EXPl] and [EXP2] 
[relational operator] 
[command] 



[EXPl] and [EXP2] 
[relational operator] 
[command] 



: numeric operand. 

s <,>,<=,>=,<>.= 

: BASIC or IEEE command. 

: string operand. 

: <>,= 

; BASIC or IEEE command. 



The IF-THEN command first compiares the two expressions [EXPl] and [EXP2]. If the result satisfies 
the condition, the command that comes after THEN is executed. If the result does not meet the 
condition, the command in the next line is executed. 

THEN is optional (the entry is not absolutely essential). 

Numeric and string operands can be compared. String operands can only be checked for equals or not 
equals. Equals means that the string operands are completely identical, a distinction also being made 
between upper-case and lower-case notation. 

If operands are assigned a unit, you should note that the comparison can only be made on operands with 
the same unit (eg IF M_RMS-30 mV > 10 mV THEN...), The dimensions of the units need not be the 

same (eg IF 500 mV < 0.6 V THEN...). If an IEEE test produces no result ( ), too high (>>» ) or 

too low (««), this result will satisfy any comparison. 



Examples; 

10 FOR I-l TO 10 

20 IF K-8 THEN GOTO 60 

40 PRINT "I>8" 

50 GOTO 70 
60 PRINT "I-";! 

70 NEXT I 

10 INPUT "ENTER STATUS ",A$ 

20 IF A$-"PASS" THEN GOTO 40 
30 GOTO 10 

40 PRINT "TEST FINISHED"; END 



As long as index I meets the 
condition < = 8, the PRINT 
command in line 60 prints the 
current value of the variable. Once 
I = 9, the PRINT command in line 40 
comes into effect. 

If the input request is answered with 
"PASS", TEST FINISHED will be 
printed. Any other entry, also "pass", 
takes you back to line 10. 





AUTORUN mask 



- 7370 - 



BASIC commands 



IF-OUTLiMIT and iF-INLIMIT 

Syntax IF OUTUMIT ([READ],[EXP1],[EXP2]) THEN [command] 
or 

IF INUMIT ([READ],[EXP1],[EXP2]) THEN [command] 

[ READ ] : variable or result of IEEE command of type "measuring assignment" or "output 

of setting parameters". 

[ EXPl ] : lower limit (numeric operand). 

[EXP2] : upper limit (numeric operand). 

[command ] : BASIC or IEEE command. 



IF-OUTLIMIT and IF-INLIMIT arc special forms of the IF-THEN command. [READ] is compared 
with the two limits [EXPl] and [EXP2], If the result is outside the limits for IF-OUTLIMIT or inside the 
limits for IF-INLIMIT, the program executes the command that comes after THEN. Otherwise the 
command in the next line of the program is executed. 

If [READ] matches one of the limits, the command after THEN is executed for IF-INLIMIT and the 
command in the next line for IF-OUTLIMIT. 

If the operands have units, you should note that comparisons can only be performed on operands with 
the same unit (eg IF OUTLIMIT(M_DCA,0.1 A,02 A). The dimension of the units need not be the 

same (eg ...M_DCA,100 mA,0.2 A). LF [READ] outputs the result , »>> or ««, the command 

that comes after THEN is executed. This is also the case when [READ] outputs a correct result but the 
unit of the result is not the same as the unit in the expressions [EXPl], [EXK] (eg ...M_DCA,0.1 V,0.2 
V). 

THEN is optional. 



Examples: 



10 FOR 1=1 TO 3 

20 INPUT "ENTER A I", A 

30 IF OUTLIMIT(A,10,20)GOTO 50 

40 PRI "A=";A:G0T0 60 

50 PRI"OUTLIMIT" 

60 NEXT I 



The prc^am outputs prompts for number 
entry three times. If the entry satisfies the 
conation 10^A£20, line 40 outputs the 
value of A. All other values cause 
OUTLIMIT to be output. 



10 IF INLIMIT (M_RMS, 0.1 V.0.2 V)G0T0 40 
20 PAUSE "ADJUST!" 

30 GOTO 10 
40 PRINT M_RMS 
50 END 



The IEEE measuring assignment M_RMS 
is repeated with the adjustment instruction 
ADJUST! on the monitor until the result is 
between 0.1 V and 0.2 V. Only then is the 
result read out. 




AUTORUN mask 



-7380- 



BASIC commands 



INPUT 

Syntax: INPUT [”text',)[VAR] 

INPUT ["text”,][S-VAR] 

[ VAR ] : variable (A to Z) for numbers. 

["text",] : any text (optional) between inverted commas with delimiting comma. 

[ S - VAR ] : string variable for text. 



INPUT interrupts the program, outputs the text string on the screen and waits for an entry. The type of 
entry depends on the INPUT variable declarations: [VAR] requires a number, [S-VAR] a text entry 
(max. 40 characters). A unit can be assigned to a numeric entry (4031 keyboard) with 
* < UNTr/SCROLL> before it is transferred with < ENTER > . If a text entry is expected, < ENTER > 
must be pressed first. This assigns the softkeys the letters of the alphabet and special characters. Text 
entries, which may also contain numbers, are handled as described in the section "N aming Files”. 

After the entry has been acknowledged with < ENTER > , the program can be restarted with 
< CONTINUE > . The INPUT variable then produces the expected reaction. 



Examples: 

10 SETTX 

20 INPUT "ENTER CORRECTION FACTOR", C 
30 IF C+MPOWE>3 W THEN PRINT "FAILURE 
40 PRINT MPOWE 



„10 SETRX 

20 INPUT "ENTER FREQUENCY ",F 
30 FREQU #F 



10 INPUT "UNIT ?",A$ 
20 PRINT A$ 



10 INPUT A 
20 PRINT A 



The entered correction factor C (eg 1 W) is 
added to the measured RF power (MPOWE). 
" If the result exceeds 3 W, the measured value 
is read out with the comment FAILURE. 



The program expects entry of a frequency 
value and the unit (eg 45 MHr). The effect of 
line 30 is to enter the value of the RF 
Frequency field of the RX mask and to set the 
signal- generator frequency. 

This is a way of entering the type of radio set 
under test, for example, in the heading of a test 
report. 

The "text" in the INPUT command can be 
omitted. 



AUTORUN mask 



- 7.390 - 



BASIC commands 



KEY 



Syntax: KEY [softkey number], ["text"], [command] or KEY 1 TO 6, ["text"], [command] 

KEY WATT or KEY RUN 



[softkey number] 
[ "text* ] 

[command] 



number between 1 and 6. 

plain text (between inverted commas) with max. seven or eight 
characters. 

BASIC command GOTO, GOSUB or CHAIN 



The KEY command can be used to assign any softkey a name declared under "text". When the softkey is 
operated, the program executes the stated [command]. KEY 1 TO 6 on the other hand comprises ah 
softkeys into a single softkey, gives this a "text" of maximaUy 32 characters and also allocates the softkey a 
[command]. 

KEY WAIT means that the individual softkey names are shown on the monitor until you strike a softkey, 
Then the program executes the declared command. At the same time the original softkey names apply 
again. During KEY WATT the last PRINT outputs stay on the monitor (max. 16 text lines). In this way 
more explanation of the function of the individual softkeys can be given for example. 

KEY RUN is an alternative to KEY WATT. KEY RUN also waits for operation of a softkey. But in 
contrast to KEY WATT the current mask appears on the monitor and is constantly updated (eg analyzer 
mask). For user information there is now oily one line available on the monitor. 



Examples: 



10 PRINT OFF 

20 PRINT "SELECT TEST PROGRAM" 

30 KEY 1,"RX TEST", GOSUB 100 

40 KEY 2,"TX TEST", GOSUB 200 

50 KEY 3,"SELFCHEK",CHAIN SELFCHEK 

60 KEY 6, "EXIT" .GOTO 90 

70 PRINT ON 

80 KEY WAITiGOTO 10 

90 END 

100 REM RX TEST 
200 REM TX TEST 



After the start this program shows the text 
SELECT TEST PROGRAM in the display field. 
At the same time the softkeys 1, 2, 3 and 6 have the 
allocated designations. If softkey 2 is tapped for 
example, there is a jump to a subroutine beginning 
with line 200. After the return the main program 
executes the instructions that follow the 
KEY WATT command. 



10 SETTX : ANALZ The program calls up the analyzer and does not 

20 KBTY 1 TO 6 , "CONTINUE" .GOTO 40 continue with line 40 until a softkey is tapped. 
30 KEY RUN 
40 REM next task 



AUTORUN mask 



- 7 . 400 - 



BASIC commands 




LEN 



Syntax: LEN([S-EXP]) 

[ S-EXP ] ; string operand. 



This BASIC function determines how many characters there are in the string operand (length of string). 
Examples; 



10 INPUT A$ 

20 PRINT 'String Length" , LEN (A$ ) 



A string is read in and its length is 
printed out. 



10 M$=SER_In 
20 L*LEN(M$) 

30 IF L>49 THEN A$-M$ ( 1 , 49) ( 50 ,L) 



A string is read into M$ on the RS 
232 interface (option). If the string is 
longer than 49 characters, the first 49 
characters are assigned to the string 
variable AS and the remainder to 
B$. 




AUTORUN mask 



- 7.410 - 



BASIC commands 



LET 



Syntax: LET [VAR] = [EXP] or LET [S-VAR] = [S-EXP] 



[ VAR ] : variable (A to Z). 

[ EXP ] ; numeric operand. 

[S-VAR] : string variable (A$ to D$, M$). 

[ S-EXP ] ; string operand. 



LET is used to assign content to a variable or string variable. The command is optional; in other words 
an assignment can be made without it being preceded by the LET command. 



Examples; 

10 PRINT ’’1234567812345678’’ 

20 LET A=5*3 

30 PRINT A- 5 

40 LET B=5 kHz 

50 PRINT B 

60 C=30 kHz-B 

70 PRINT C 



Output format: 
1234567812345678 
•10 

5.0000 kHz 

• • -25.0000 kHz 



10 LET CB-'-CHAN" 

20 LET D$«C$+VAL$(410) 
30 PRINT D$ 



Output format: 
CHAN-410 



AUTORUN mask 



- 7.420 - 



BASIC commaiuls 



ONERRORGOTO 

Syntax; ONERRORGOTO (line number] 

AUTORUN program section 
ONERRORGOTO 

After ONERRORGOTO [line number] the execution of the program continues at the [line number] if 
there is an error that would normally cause the program to be aborted. 

ONERRORGOTO (without line number) permits the program to be aborted as soon as this is wished. 
The ONERRORGOTO command may be abbreviated to the first five letters. 



Example; 

10 ONERRORGOTO 20 The input prompt in line 20 is repeated 

20 INPUT " Frequency 250 ... 300 MHz " , F if the permissible frequency range is 

30 IF OUTLIMIT(F,250 MHz, 300 MHz) GOTO 20 violated in entry or the MHz unit is 
40 ONERRORGOTO forgotten. 



AUTORUN mask 



- 7.430 - 



BASIC commands 



PAUSE 

Syntax; PAUSE [S-EXP],[S-EXP],[S-EXP] 
[S-EXP] string operand. 



PAUSE interrupts execution of the program and displays text on the monitor of twice the normal height. 
At the same time the softkeys are assigned the CONTINUE function. < CONTINUE > causes the 
program to continue. The PAUSE command may be followed by up to three string operands with 
commas as delimiters. A blank line is inserted on the monitor between the text lines. 



Examples: 

10 SETTX 

20 IF MPOWE > 0.5 W GOTO 40 
30 BEEP: BEEP; PAUSE 'TRANSMITTER ON" 
40 PRINT MPOWE 

10 A$='TEST PROGRAM" 

20 B$=" " 

30 PRINT A$,B$, "STABILOCK 4031" 



If the measured RF power is less than 0.5 W, the 
prompt TRANSMITTER ON and two signal 
tones are output to indicate that the transmitter 
must be switched on. 

Output format: 

TEST ■ PROGRAM 



STABILOCK- 4031 




AUTORUN mask 



-7.440- 



BASIC commands 



PRINT 

Syntax PRINT [list] and PRINT ON or PRINT OFF 

[list] ; output list. This may contain numeric operands, string operands and IEEE commands of the 
type "measuring assignment" or "output of setting parameters". A comma or a semicolon can be used as a 
delimiter. 

PRINT ON/OFF are special forms of the PRINT command. Their only purpose is to permit or prohibit 
print output. After every program start print output is automatically permitted. 



PRINT outputs each item in the output list on the screen (display field) and if required on a printer. This 
output is only seen after the program run is over. While the program is running, the output can be seen 
in the status line until the following output. 

The delimiters and can be used to format outputs. For this purpose the display field and the print 
field arc divided up into socalled print zones which are eight characters long. If outputs in the output list 
are separated with a comma, PRIOT always starts each output at the beginning of the next available 
print zone. The semicolon causes each output to be read out immediately after the last one. 

Numeric values without unit between 0.001 and 9999 are read out m the normal notation (eg 15). 

Outside of this range the output of numeric values without unit is made in the format of the scientific 
notation with one place before and seven after the decimal point (eg 1.1234567E + 90). Numeric values 
may not be entered in scientific notation. 

Numeric values with associated unit are read out with maximally four places before the decimal point 
and always with four after the decimal point (eg 50.0000 kHz). Unused places before the decdmal point 
are read out as spaces. If a numeric value exceeds the permissible number of places (eg 12345 kHz), the 
PRINT instruction produces output of the overflow symbol ( »»). Then the number of places has to 
be reduced by choosing the next highest unit. 

PRINT instructions read out measured results including the imit. If a measurement fails to produce a 

valid result, the PRINT command outputs " " (no test signal), "»»" (above measurement range) or 

"««" (below measurement range) instead of the result. 

Examples: 

10 PRINT "1234567812345678" Output format: 

20 PRINT 10,20 1234567812345678 

30 PRINT -1000,0.2523 -10 20 

-1000 0.2523 



AUTORUN mask 



- 7.450 - 



BASIC commands 



10 


PRINT "12345678123456781" 


Output format: 


20 


PRINT 


12345678123456781 


30 


PRINT 


A B C 


40 


PRINT 150 MHz,"C" 


ABC 






• -150.0000 MHz- -C 


10 


PRI'LINE A" :PRI;PRI"LINE B” ; 


Output format: 


20 


PRI"L1NE C" 


LINE -A 






LINE - BLINE - C 


10 


SETTX ; A-M_RMS : PRINT M_RMS 


Output format (example) 


20 


PRI A 


3.96- -V 






3.9600- -V 




AUTORUN mask 



-7.460- 



BASIC commands 



RDOUT 

Syntax; RDOUT((command];[VAR]) 

[command] : IEEE command. 

[VAR] : single variable (eg S) or variables separated by commas (eg AJB)- 

If an IEEE command outputs one or more results, RDOUT transfers the results to the declared 
variables. If there arc more declared variables than results, an error message is output. 

Examples: 

10 SETRX ; V_RMS ;MODUL The program calls the RX mask. The result of this 

20 GENA_RX j RXAFM 4 kHz is that the carrier from the signal generator is 

30 PRINT "LEVEL ;M_RMS modulated with an FM deviation of ± 4 kHz. 

40 RDOUT(MDEM0;A,B) RDOUT assigns both results from the IEEE 

50 PRINT "MOD -";A,B command MDEMO (positive and negative peak 

deviation) to the variables A and B. 



1 0 SETRX First the program calls the RX special SENS and 

20 SOFT_SPECIAL;SOFT_SENS outputs the result (S). Then both the results from 

3 0 RDOUT ( S0FT_RUN ; S ) the MANDW. special are output. 

40 PRINT "SENSITIVITY -";S 
50 SOFT_BANDW. 

60 RDOUT (S0FT_RUN;B,0) 

70 PRINT "BANDW.-I-OFFSET =";B,0 
80 SOFT RETURN 





AUTORUN mask 



- 7.470 - 



BASIC commands 



RDXY 

Syntax; RDXY axx],Iyy],[U]) 

[xx] : screen line (xx = 01 to 21; 01 = mask header, 21 = softkey line). 

[yy] : screen column (yy = 01 to 51; 02 = first column, 50 ** last column in ^Tla!6^ frame). 

[11] : number of characters in entry field (length of field). 

Using the RDXY fun^on it is possible to read values and their units from the screen. Entry fields may- 
be accessed but not display fields. The coordinates [joc] and [yy] define the inirial position of the field 
containing the value. If the coordinates do not correspond to die field, the result of the function is zero. 



Example: 

10 SETRX Xlje program reads the value b the RF Frequency 

20 FREQUENCY 275.250 MHz field (length of field is 12). Its initial coordinates 

3 0 PRINT RDXY (03,19,12) are the third screen Ibe and the 19th column. 

40 A-RDXY(03,19,12) Although RDXY(03,20, 12) is b the field, the 

50 PR I A complete value would not be read (75250 MHz). 

Lbe 40 shows that the result produced by the 
function can also be assigned to a variable. This 
program can be formulated shorter with the IEEE 
command PRXFR (see Chapter 10). 



AUTORUN mask 



-7.480- 



BASIC commands 



REMARK 

Syntax REMARK text 

REMARK is used to make a program clearer by adding explanatory comments (text). The REM lines 
do not affect program execution in any way. 

Example: 

10 REM •••**•• 

20 REM TX TEST 
30 REM ••••••* 

40SETTX 

50 FREQUENCY 275.250 MHz 



SETDE 

Syntax: SETUP [file name] or SETUP [#string variable] 

[file name ] : name of setup (instrument setting) stored on MEMORY CARD. 

[ # string variable ] ; eg #A$, where A$ must contain name of setup. 

SETUP enables any insmunent setting stored as a SET file to be recalled. The result of a SETUP 
command is the same as for manual callup of a setup (see "Storing and Recalling Setups"). This 
simplifies preparation of the Communication Test Set for a particular measuring task in AUTORUN 
programs. 

Example: 

10 REM TX TEST 
20 SETUP TX M0DE:G0SUB 100 
30 SETUP ANALYZER: GO SUB 800 
AO END 



Tlie REM lines make it quite clear that the 
program is checking the transmitter section of a 
transceiver. 





AUTORUN mask 



- 7.490 - 



BASIC commands 



TRACE 

Syntax: TRACE 



TRACE makes it easier to debug a program. When the command is activated, the number of the line 
which is being processed is displayed in the status line and may also be output on a printer. After the 
program has been run, the display field shows each line in the order it was executed. 

TRACE is a toggle function, ie once TRACE has been activated, calling it again switches the function 
off. It is therefore best to use TRACE as a direct command. The TRACE status is shown on the screen 
when the command is entered. 



Example: 

10 SETTX; V_RMS ;GENA_TX;MODULE From line 30 TRACE documents the various 

20 FREQUENCY 10 MHz branches taken as the program is executed. 

21 TRACE 

30 FOR I»1 TO 5 

40 INPUT "ENTER RMS VALUE” ,V 

50 IF V>=5 V GOTO 90 

60 PRI "VALUE =";V 

70 NEXT I 

80 END 

90 PRI "ERROR" 

100 END 



AUTORUN mask 



-7.500- 



BASIC commands 



VAL 



Syntax: VAL([S-EXP]) 

[S-EXP] : string operand. 



The string operand, which may only consist of a numeric value or a numeric value with imit, is converted 
into a numeric value. 



Example: 

10 A$-=SER_In If a measured result read in on the RS 232 

20 IF VAL(A$)>15.2 THEN PRINT ’’FAIL" interface (option) exceeds the value 15.2, 

"FAIL" will be read out on the monitor. 




AUTORUN mask 



- 7^10 - 



BASIC commands 



VAL$ 

Syntax- VAL$([EXP]) 
[EXP] : numeric operand. 



A numeric operand with or without unit is converted into a string. 



Example: 

10 C-25 

20 C$-"CHAN"-t-VALS(C) 

30 PRINT C$ CHAN • 25 is read out on the monitor. 

WAIT 

Syntax; WAIT [time] 

[time] : delay in milliseconds (1 to 9999). 



WATT interrupts the program for a certain time. While it is waiting, the 4031 maintainc its current 
operating status. 



Example: 

10 SETTX After the first mask has been called, the program 

20 WAIT 1000 waits 1 s each time before calling another mask, 

30 SETRX 
AO WAIT 1000 
50 GOTO 10 



AUTORUN mask 



- 7320 - 



Error messages 




CENESAI ERRORS 
0200: AUTORUH ERROR. 

0201: FUNCTIOK NOT AVAILABLE IN IMMEDIATE MODE, 
0202: FVNCTION NOT IMPLEMENTED. 

0203: USER STOP EXECUTED. 



0210: LINE TOO LONG. 

0211: BAD LINE NUMBER. Legal Rang# 1..S9P9. 

0212; BAD GOTO/COSUB STATEMENT. Bad line Dunbar ? 
0213: PROGRAM MEMORY FULL. 

02 1«; CORRUPT PROGRAM. RELOAD. 

021S; RENUMBER INCREMENT FACTOR TOO LARGE. 

0216: RENUMBER UNMATCHED GOTO/GOSU8 LINE NUMBERS. 



SYNTAX 



BAD SEPARATOR. 

BAD NUMBER. 

BAD STRING. Eg a$..d$,m$ “text" 'atring' 
BAD CONDITIONAL EXPRESSION .( • <> < <• > >.) 
DELIMITER EXPECTED. 

VARIABLE EXPECTED. 

EQUAL CHARACTER EXPECTED. 

TO EXPECTED. Incorrect FOR syntax. 

OUTLIMIT SYNTAX INCORRECT, out ( wneas , lo ,hi ) 
BAD RDOUT LIST SYNTAX. Eg rdout (nsness ;a ,b) 
KEY SYNTAX INCORRECT. Eg nun. ' text emd 
KEY WAIT or KEY RUN. NO KEYS PROGRAMMED. 

BAD MID SYNTAX. Eg A$C3,5) is from 3 to 5 
BAD number. Eg B* (Start, end) . Max is 49. 
STRING OPERAND INVALID. Value not integer ? 
BAD STRING TYPE. Eg a$..d$ “text" bi»(3,4) 



RUN-TIME 

0240; RETURN WITHOUT GOSUB. 

0241; AUTORUN STACK FULL. Too many gosubs 7 
0242: NO MATCHING FOR STATEMENT, 

0243: DIMENSION MISMATCH. Eg MHl with UV. 

0244: MISSING OR EXCESS BRACKETS. 

024S: MATHS ERROR. 

0246: RDOUT VARIABLE NOT USED. 

0247: UNEXPECTED END. FOR Or GOSUB still active 



IEEE COfMAND {See chapter 10) 

0260: BAD IEEE VARIABLE INSERTION SYNTAX 
0261: IEEE SYNTAX ERROR. 

0262: COMMAND EXPECTED. 

0263; MEASUREMENT EXPECTED. 

0264: IEEE KEYWORD EXPECTED. Unknown keyword. 




Options and Accessories 



Contents 



Overvlev 8.20 

Duplex IM/PhM Stage 8.50 

Hbdulatlon Generator 6BI B 8.70 

Control interface A» B, C 8.100 

OPTIOH CaRD 8.140 

300-Hz Highpass Filter 8.160 

300>Hz Lowpass Filter 8.170 

3. kHz Lowpass Filter 8.180 

4. kHz Bandpass Filter .....8.190 

Variable Notch Filter 8.200 

DC Voltmeter /Ammeter 8.210 

DTMF Device 8.220 

C-Net Expander 8.240 

7SVR Measuring Head 8.250 

VSNE Measurement 8.260 

ASCII Keyboard 8.270 

DATA Module 8.280 

Tracking IF Stage 8.290 

BS-232 /Centronics Interface 8.330 

SSB Stage 8.340 

Batterie Pack (optional) 8 . 500 

ACPM (HKL) 8.510 




Options and accessories 



.820- 



Overview 



Overview 



Chapter 8 describes the use and incorporation of the hardware options. As a rule the options will be 
reacfy installed if you ordered them together with your STABILOCK 4031. The OPTIONS mask (see 
*Status Mask” foldout) shows udiat options your 4031 crmtams Software opticms (simulation of radio- 
data systems) are described in Ciu 4 >ter 9. 



Options 

Necessary for testing duplex radio sets. Installation: in 
equipment chassis (und^de). 

Permits modulation overlaying, for example, with 
the signal of the standard generator GEN A. Installation: 
in rear of unit 

Eight relays for remotely controlling a radio set (RX/TX 
switchover, squelch on/ofi, etc). Eig^t TTL inputs, one 
trigger input Installation; in rear o£ unit 

24 relays for remotdy controlling a radio set 
Eigiit TTL iiq>uts, two trigger inputs. 

Installation: m rear df unit. 

Control interlace C 24 relays and 20 TTL outputs for remotely controlling 

a radio set Eight TTL inputs, two trigger inputs. 

Installation: in rear of unit. 

Note : Only one control interface can be itsed at a time. 

OPTION CARD Carrier board for the following optional modules: 

300-Hz highpass filter 
300-Hz lowpass filter 

3- kHz lowi:^ filter 

4- kHz bandpass filter 
Variable notch filter (200 to 600 Hz) 

DC voltmeter/ammeter 
DTMF device 
C-Net expander 

Note: Tlie OPTION CARD can hold up to six optional modules. 
Apart from the variable notch filter, two of the other. 

AF filters can be used on it at the same time. 

Installation of OPTION CARD: in rear of 



Duplex FM-PhM stage 
Modulation generator GEN B 

Control inter&ce A 

Control inter&ce B 
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Overview 



VSWR measuring head 



ASCII keyboard 



DATA modnle 



SSB stage 



Permits measurement of the voltage standing-wave ratio 
of radio antennas together with the VSWR function of the 
4031. Connection: on RF and RF DIRECT sockets. 

Eaernal keyboard f(»r entering AUTORUN programs 
(antomatic measurements, see Chapter 7) and for entering 
tett acconqjaniments to test reports. 

Connection: on control interface A, B or C. 

Hardware requirement for using the software options 
(see Chaptn^ 9). The software options permit the 
simulation of conventional radio-data and mobile- 
telephone systems (eg NMT 450/900, Radiocom 2000, 

C Net). Ibe software options come on *mem<»y cards” 
(battery-buffered RAM modules in dteque-card format). 
Installation cS DATA module: in rear of unit. 

Required for testing SSB radio sets. 



Note: Tbe iaeoipontion of an optic» cm in many cases have an effect on a mask. New di^Iay fields may appear, for example , 
or the lockout of a softkey may be cancelled. The notes on opeiatioo that follow below appty to eases ertiere tbe option is 
actually incorporated. 



Extra accessories 

The data sheet will teD you about the many different accessories that are available for STABILOCK 
4031. In addition to these there are various adapters especially for maintenance and service of the 4031 
plug-in stages: 

AF service adapter 248 182 

RF service adapter 248 183 

Power-supply adapter 248 184 

The prices of the options and accessories are stated in the curroit {>rioe list, v^ch you can obtain from 
the works or from your nearest representatiw. 
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Ovcrview 
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3| When oplkM>?29 03$ bu9«dth« tracking IF staQf 229 0S4 Is nac«8sary. 
4) Includes duplex FM/4|>M Stage 229 062. 
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Duplex stage 



Duplex FM/PhM Stage 



The standard s yn t h esize r of STABILOCK 4031 is used either by the signal generator (RX operating 
mode) or by the test receiver (TX operating mode) of the Communication Test Set. In the DUPLEX 
<^)erating mode, isdiich calls for traasmisaon and reception at the same time, the agnal generator works 
with the standard qm t hesizer. So a second synthesizer is necessary for the test receiver. Beades this 
synthesizer the duplex stage includes a mixer ami its own IP conditioning. Demodulation and other 
signal conditioning are handled by the test receiver like in the amplex TX mode. The received duplex 
agnal is coupled out directly fdlowing the RF socket 

Technical data 

See data sheet 



Operation 

Once the duplex stage has been incorporated, the basic DUPLEX mask can be called up. The *Basic 
DUPLEX Mask” foldout (Chapter 12) tells you how to call up the mask and the rnMnings of the fields 
and softkeys. The usual operating rules appty, but with < FREQUENCY > you can only access the RF 
Frequency entry field m the RX part of the m^k. The corresponding field in the TX part of the 
(tuning frequenc^r of the test receiver) can only be accessed with the cursor keys. 

Cross-references: 

Chapter 3, Operating Rules, "Working with channel numbers, DUPLEX mode*. 

Chapter 4, Duplex Measurements, "Basic DUPLEX Settings". 

Chapter IL Training with DUPLEX MasL 

Chapter 12, foldouts "Basic DUPLEX Mask”, ”DUFLEX Specials”. 

Installation of duplex stage 

1. Switch off the Communication Test Set and withdraw the power cable. 

2. Tip STABILOCK 4031 so that it is resting on the rubber reinforcement on its rear. 

3. Undo the retaining screws of the bottom half of the unit’s shell and remove the shelL 

4. Unscrew the cover plate that you can see <m the rij^t msA to the loudspeaker. 

5. ^A^draw cables 40 and 49 from sockets Bu 40 and Bu 49 (see figure). 

6. Connect cable 58 (di^lex connecting cable) to the socket in the chassis (see figure). 

7. Slide the duplex stage as Car as it will go into the slot that is provided for iL 

8. Press the clamps down firmly and jam cables 40, 49, 58 to their corresponding sockets. Replace the 
cover plate and the bottom half of the unit’s shelL 

9. Reconnect the power cable. 
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Duplex stage 



Operational check 

1. Switch the unit on with < OFF> + <POWER >. 

2. Call up the OPTIONS mask with < OPTIONS > and check iriiether the installation of the duplex stage 
is indicated. 

3. Call up the DUPLEX mask (see *Basic DUPLEX Mask” foldout). 

Ordering details 

Ordering code 229 033; items supplied: duplex stage, connecting cable. 




Partial view ef cbasBS «hb bottom half of shell and cover plate removed Gtblet 40 and 49 have to be usdoae to install the 
duplex stage. 
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Modulation generator GEN B 



Modulation Generator GEN B 



Modulation generator GEN B is virtually identical to the standard AF generator GEN A. What are 
tnigcing are the summing amplifiers with vriiich GEN A can overlay its own AF signal with the signal 
fixun GEN B and another m^ulation signal 

Technical data 

Identical to those of generator GEN A, see data sheet. 



Operation 

GEN B is switched on and off with < B/SAT > in the RX and TX operating modes. Once the generator 
is installed, the foUowing fields appear in the basic mask: 

GEN B Entry field for signal fi'equency 

Mod Entry field for modulation levd (RX mask) 

Lev Entry field for sgnal level (TX mask) 

The fields are accessed as usual with the cursor keys if no entry field is opeiL As soon as GEN A is cut 
out, the fields can also be moved to with the keys for rapid access (< MOD FREQ > and 
< AM FM ®M > ). 

GEN B Signal paths 

RX mode 

In the RX mode the RX or TX signal path can be switched for GEN B by repeatedly striking 
<B/SAT>. 

• When the RX signal path is switched (front panel green LED illuminated above B/SAT key), GEN B 
feeds the modulator of the 4031 ngnal generator. If generator GEN A is also switched on or an external 
modulation signal is coupled in wi^ <EXT>, there will be ovm'laying of the modulation. In this case the 
”MOD" meter shows the peak values of the sum modulation. You can also display the sum modulation 

as a curve by using the scope function of the 4031. 

• When the TX signal path is switched (front panel red LED illuminated), the signal from GEN B 
appears AC-coupl^ cm the MOD GEN socket (front panel). 
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Modulation generator GEN B 



TXmode 

In the TX mode the TX signal path is always switched for GEN B, ie the AF signal appears AC'Coupled 
on the MOD GEN socket (front panel). If other modulation-signal sources are active, the signal on the 
MOD GEN socket will be a sum signal, which can likewise be displayed using the scope function. 



DUPLEX mode 

In the DUPLEX mode too, GEN B can be switched to the RX or TX signal path by repeatedly striking 
< B/SAT > . The signal path that is actually selected is again shown by the LEDs. Only in the DUPLEX 
mode does this switching of the RX/TX si gnal path also govern the coupling of an external modulation 
signal with < EXT>. Generator GEN A is firmly switched to the RX signal path in the DUPLEX mode. 
For modulation overlaying the situation is as follows: all sources that are switched to the RX signal path 
feed the 4031 modulator; signals that are switched to the TX signal path appear as a sum signal on the 
MOD GEN socket (see figine). 




Rear panel 



Signal jiBtiii of moduUitioo signals in the DUPLEX 
mode (symbolic representation) 



Signal output on socket Bu 39 

As soon as the TX signal path is switched for GEN B, the signal of the generator also appears on socket 
Bu 39 (back panel). Bu 39 is DC-coupled and only carries the signal from GEN B even when other 
modulation-signal sources are active. In this case the signal.^ on Bu 39 and socket MOD GEN are no 
longer identical. 

When GEN B is switched to the RX signal, the signal on Bu 39 is undefined. 
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Modulation generator GEN B 



Installation of generator stage GEN B 

1. Switch off the Ccanmunication Test Set and withdraw the power cable. 

2. Unscrew the cover plate at location 5 on the back panel (see "Back Panel" foldout). 

3. Slide the GEN B stage along the guide as far as it will go into the slot that is provided (refer to the 
fbldout for the correct position). 

4. Screw the stage firing to the diassis. 

5. Reconnect the power cable. 



Operational check 

1. Switch the unit on wiffi < OFF> + <POWER >. 

2. C all up the OPTIONS with < OPTIONS > and check whether the installation of GEN B is 

indicated. 

3. Call up the RX maitlf Switch GEN A off and GEN B on. Call up the RMS meter with < VOLT > and 
connect to the RX signal path with < RX MOD/MOD GEN > . 

4. Enter values in the mask fields GENB and Mod — > RMS meter must indicate f^ and a level 
value. 



Ordering details 



Ordering code 208 032; items supplied: GEN B stage, ready for installation. 
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Control interface 



Control Interface A, B, C 



Note: Control interface B no longer available. 



Technical data 

Relays 



TH.inpnt$ 
(socket Bu 22) 



bistable (switched state is maintained even v^ien deenergized). 

Control interface A: 8 relays (contacts brought out on sock^ Bu 19) 

Control interface B: 24 relays (contacts brought out on sockets Bu 19/Bu 18) 
Control interface C: 24 relays (contacts broi^ht out on sockets Bu 19/Bu 18) 

Contact rating: continuous current 1 A 

max. switching voltage 30 V 

Vk -HJV = H 
VS -1-05V = L 
approx. 4 kfl input impedance 
±30 V dielectric strength 



The TTL mputs are only available if the socket concerned (Bu 22) is 
not occupied by the optional ASCII keyboard. 

TTL outputs open-collector (pullup resistor 1 kfl); fanout = 1 (standard TTL) 

(only for interface C) The outputs are brought out on sockets Bu 19 + Bu 18. 



Application 

Remote control of radio sets (RX/TX switchover, channel selection, squelch oti/oS, etc). In conjunction 
with the AUTORUN function of the 4031 it is poWble to test radio sets fully automatically for example. 



Operation 

The control interface can be operated manually or by program (see Chapter 10). The automatic control 
can also be set by certain 4031 functions. The declarations necessary for this require callup of the 
CONTROL INTERFACE mask 

Callup of CONTROL INTERFACE mask 
<AUX> + <CONTROL> 

The mask can only be called up if a control interface is actually injitallftH 
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Control interface 



Meaning of mask fields 

The following details apply fully to control intei&ce C. They also apply to a large extent to the other 
control inter&ces as long as you remember that these have no TTL outputs or less relays. The 
Sf>propiiate mask fields will then be misiaag ia the CONTROL D>1TERFACE mask. 

♦ 

As usual, < HELP > briefly bri^tens up all entry fields in the CONTROL INTERFACE mask. Each 
entry field can be moved to with the cursor keys. 



Antomatic setting of relays 1 throngh 4 

Depending on the operating mode, relays 1 through 4 are set or reset automatically if the scroll variable 

X is entered in Halt AUTO 1..4 scroll field: 

Relay 1 TX/RX switchover As soon as the TX mask is called up, relay 1 is set (Bu 19, pins 18 
and 2 connected). '\^th the callup of the RX mask relay 1 is reset (pins 18 and 34 
connected). 

Relay 2 UB/LB switchover (upper band/lower band): Relay 2 is set (Bu 19, pins 19 and 3 

coxmected) if an upper *band channel (NoU) is set in HhtRF Frec^uncy field of a basic 
mask. The setting of a lower>band channel {NoL) produces resetting of the relay (pins 19 
and 35 coimeaed). 

Relay 3 TONES (call tone sequence): If an incoming tone sequence is decoded in the testing of 

selective-call sets, relay 3 will be set for the duration of the decoding (Bu 19, pins 20 and 4 
coimet^ed). Following decoding the relay is reset (pins 20 and 36 connected). 

Relay 4 SQUELCH (Special): Relay 4 is set for the duration of the RX Special SQUELCH (Bu 19, 
pins 21 and 5 connected). The RX Specials BANDW. and SENS always reset relay 4. As 
long as the relay is reset, pins 21 and 37 are connected. 







CONTROL 


fiUTO 


NO 


Sta'tus 


TX/'RX 
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RX 


UB^LB 
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LB 


TONES 


3 




SQUELCH 
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6 






7 
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flUTO 1 .. 


4 


X 



IMTERFftCE C 



NO 


Status 


NO 


Status 


9 




17 




le 




18 


ON 


11 




19 




12 




20 




13 


ON 


21 




14 


ON 


22 




15 




23 


ON 


16 




24 





MMk CONTROL INTERFACE C: 
The relays 9 to 24 can represent the 
current channel number, eg BCD 
encoded (here: channel number 
0324). 



CH NO — 



KLSEI 






UHOmE ■ TIL I^OB RETURN 
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Control interface 






Relay-coded output of channel number 

For remotely controUed channel selection on radio sets, the 4031 offers the possibility of relay-coded 
output of the channel nxtmber. Here the relays 9 through 24 are set or reset according to the selected 
co(hng of the channel number (BCD, BCD inverted or hexadecimal). 

Relays 9 through 24 are assigned to channel-number output if the scroll variable X is entered in the 
CH NO scroll field. The HEX scroll field permits selection of the coding with the scroll variables HEX, 
BCD and BCD INV. 

As soon as the RF Frequency field is switched to channel-number entry in one of the basic masks, the 
relays concerned are switched appropriately when the entered channel number is acknowledged. 



ending cX marimaTl y 4-digit channel number 



1st 


place 


2nd 


place 


3rd 


place 


4 th 


place 




1 


2 


4 8 


1 2 


4 


8 


1 2 


4 8 


1 2 


4 


8 


Weighting factor 


9 


10 


11 12 


13 14 


15 


16 


17 18 


19 20 


21 22 


23 


24 


Relays 



Bcample: channel number 124 BCD-coded; 4th place » 4, 3rd place = 2, 2nd place = 1, 1st place = 0; ie relays 13, 18 and 23 are 
set In inverted BCD coding these relays would be reset and all others set; hexadecimal coding is identical to BCD coding. 



Manually setting or resetting all relays 

All relays can be operated manually if the scroll variable X is entered in neither of the scroll fields 
AUTO 1..4 and CH NO. To set a relay, move to the entry field next to the corresponding relay 
identification and strike the SET softkey. 

< RESET > produces resetting of the particular relay. < CLRALL > resets all relays. A total reset 
(eg < OFF> -I- < CLEAR > ) will also cause all relays to be reset. 

< UPDATE > sets or resets all relays according to the entry that is made. The entries may not be made 
by <SET> or < RESET > but instead by turning the spinwhccl. These entries are not effective to begin 
with however, they are only produced with < UPDATE > . 

With relays 5 through 24 the ON entry in the entry field confirms that the relay concerned is set. The 
entry fields of relays 1 through 4, on the other hand, show the following entries, offering better 
association with the particular function: 





<5£T> 


<.RESET> 


Relay 1 


TX 


RX 


Relay 2 


UB 


LB 


Relay 3 


active 




Relay 4 


active 





< RESET > produces resetting of the particular relay. < CLRALL > resets all relays. A total reset 
(eg < OFF> + < CLEAR >1 will also reset all relays. 
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Control interface 



Operative and nonn at po^ttin p of relays 





Operative 


Normal 


Socket 




Operative 


Normal 


Socket 


Relay 1 


18/2 


18/34 


19 


Relay 13 


18/2 


18/34 


18 


Relay 2 


19/3 


19/35 


19 


Relay 14 


19/3 


19/35 


18 


Relay 3 


20/4 


20/36 


19 


Relay IS 


20/4 


20/36 


18 


Relay 4 


21/5 


21/37 


19 


Relay 16 


21/5 


21/37 


18 


Relay 5 


22/6 


22/38 


19 


Relay 17 


22/6 


22/38 


18 


Relay 6 


23/7 


23/39 


19 


Relay 18 


23/7 


23/39 


18 


Relay 7 


24/8 


24/40 


19 


Relay 19 


24/8 


24/40 


18 


Relay 8 


25/9 


25/41 


19 


Relay 20 


25/9 


25/41 


18 


Relay 9 


26/10 


26/42 


19 


Relay 21 


26/10 


26/42 


18 


Relay 10 


27/11 


27/43 


19 


Relay 22 


27/11 


27/43 


18 


Relay 11 


28/12 


28/44 


19 


Relay 23 


28/12 


28/44 


18 


Relay 12 


29/13 


29/45 


19 


Relay 24 


29/13 


29/45 


18 



Example; relay 3 set = pins 20 and 4 aie connected; relay 3 not set = pins 20 and 36 are connected; active socket » Bu 19 
(control interface). 



TTL outputs/inputs 

Control interface C offers 20 TTL outputs, which can be set and reset just like the relays. For this 
purpose call up the appropriate submask with < TTL I/O > . The functions.^ C/TO 1..4 and CH NO have 
the same effect as in the basic ma<tk 

If socket Bu 22 is not occupied by the optional ASCII keyboard, eight TTL signals can be applied here 
and sampled by an I£££-bus command. In addition, ea<± socket of the control interface offers a further 
TTL trigger input” (see pin assignments in Chapter 2). The TTL INPUTS mask field in the OPTION 
CARD mask shows the logic levels on the different TTL inputs. 



Installation 

1. Switch off the Communication Test Set and withdraw the power cable. 

2. Unscrew the cover plate at location 6 on the back panel (see "Back Panel” foldout). 

3. Slide the control interface along the guide as far as it will go into the slot that is provided (refer to the 
foldout for the correct position). 

4. Screw the control interface firmly to the chassis. 

5. Reconnect the power cable. 



Meaning of sockets 

See (Chapter 2 



Ordering details 

Control interface A, ready for installation: 236 035 
Control interface B, ready for installation: 236 036 
Control interface C, ready for installation: 236 037 
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OPTION CARD 



OPTION CARD 



The OPTION CARD can hold up to ax optional modules the same time, this OPTION CARD 
merely being the motherboard for the indi^ual modules. As soon as an optional module is installed, it 
can be cut into the appropriate signal path of the 4031 by means of the OPTION CARD mnsV (callup 
with < AUX > ) or tidcen out of it again (see also foldouts *AF-signal Processing" and "OPTION 
CARD”). The following optional modules are presently available: 



Optional modules 



300-Hz highpass filter 300-Hz lowpass filter 
3*kHz lowpass filter 4-kHz bandpass fiber 

Special option 



Var. notch filter DC V/A meter 

DTMF device C*Net erqpander 



Fitting on OPTION CARD 






a 

El i 

E3-= 

qe| 



r 











8ul 








Bur ^ 




FILTER 




FILTER 








248 174 




248 174 




200-600 Hz 




or 248 175 




or 248 175 




VAR. NOTCH-FILTER 




or 248 186 




or 248 186 




248 179 




or 248 199 




or 248 199 





















Bu( 



VOLT/AMPERE 
DC METER 
24B T72 



Bu5 



DTMF- 
H00UI.E 
248 171 



Bu6 



OPTION 

tg. NETZ-C 
EXPANDER 
248 116 









The various modules have 
locations on the OPTION 
CARD (figure). Only 
locations Bu 1, Bu 2 and 
Bu 6 offer a choice: 

Bu 1 and Bu 2 can each 
hold one of the four AF 
filters, Bu 6 can bold the 
C-Net expander or 
another special option. 
For making contact, each 
modtile has a plug 
connector that uniquely 
matches the 
corresponding socket 
connector on the 
OPTION CARD. Before 
installing the DC V/A 
meter, first remow the 
shield from the OPTION 
CARD that covers the 
leadthrougb of the 
connecting sodcets. 
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OPTION CARD 



installation of OPTION CARD 

1. Switch off the Communication Test Set and withdraw the power cable. 

2. Unscrew the cover plate at location 2 on the back panel (see "Back Panel" foldout). 

3. Slide the OPTION CARD akmg the guide as far as it will go into the slot rh«f is provided (refer to the 
foldout for the correct position). 

4. Screw the OPTION CARD firmfy to the 



90 (OPTION CARD) and socket 15 (AP DETECTOR) with the adapter cable (see "Back Panel " 
foldout). 

6. Reconnect the power cable. 


Meaning of sockets 




See Chapter 2 




Operational check 




1. Switch the unit on with < OFF > + <POWER>. 

2. Call up the OPTIONS mask with < OPTIONS > and check whether the insfallatirm of the OPTION 
CARD and its optional modules is indicated. 

3. Call up tlm OPTION CARD mask with < AUX> and check vdtether the availability of the optional 
modules is indicated there too. 


Ordering details 


Ordering code 


OPTION CARD 


236 033 (including adapter cable 384 752) 


Optional modules 
300-Hz higbpass filter 
300-Hz lowpass filter 

3- kHz lowpass filter 

4- kHz bandpass filter 
Variable ncHch filter 
DC V-A meter 
DTMF device 
C-Net expander 


248 199 *) *) 
248 174 ^) *) 
248186^)5 
248 175 0 ^ 
248 179 *) *) 
248172 5 
2481715 
248116 5 



h Requires 1 X OPTION CAKD 236 033 

O Requires coMectio B of sage lend stage 2 isitb supplied ed^ter able 384 7S2 
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Modules for OPTION CARD 



300<Hz Highpass Filter 

Technical data 

Filter type ................................ 5-poIe Chebishev-Cauer filter 

3-dB cutoff frequency 280 Hz 

Stopband attenuation 27 dB 

Ripple +0.2 dB to -L3 dB (in passband) 



Application 

Eliminati on of system hum or low-frequency SAT (supervisory audio tone, inlot tone) from AP signal. 



Operation 

Call up the OPTION CARD mash with < AUX>. Depending on the slot in v^ch the highpass filter is 
inserted (Bu 1 or Bo 2), the appropriate mask test field indicates for example FOur 1: 300 Hz HF. 
<HELP > shows that there is a scroll field following the colon of the text field (see also 'OPTION 
CARD" foldout). This field can be accessed with the cursor keys. If the filter is to be cut into the AF 
agnal path of the 4031 (see *AF-signal Paths” foldout), enter the scroll variable JIT in the field ("crossing" 
of the scroll field) by turning the handudieel for sample. Hie filter can be cut out of the signal path 
again by selecting the second scroll variable (space). In both cases the switching function occurs as you 
leave the OPTION CARD mask 

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fields are 
crossed at the same time in the OPTION CARD mast 
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Modules for OPTION CARD 



300<Hz Highpass Filter 

Technical data 

Filter type ................................ 5-poIe Chebishev-Cauer filter 

3-dB cutoff frequency 280 Hz 

Stopband attenuation 27 dB 

Ripple +0.2 dB to -L3 dB (in passband) 



Application 

Eliminati on of system hum or low-frequency SAT (supervisory audio tone, inlot tone) from AP signal. 



Operation 

Call up the OPTION CARD mash with < AUX>. Depending on the slot in v^ch the highpass filter is 
inserted (Bu 1 or Bo 2), the appropriate mask test field indicates for example FOur 1: 300 Hz HF. 
<HELP > shows that there is a scroll field following the colon of the text field (see also 'OPTION 
CARD" foldout). This field can be accessed with the cursor keys. If the filter is to be cut into the AF 
agnal path of the 4031 (see *AF-signal Paths” foldout), enter the scroll variable JIT in the field ("crossing" 
of the scroll field) by turning the handudieel for sample. Hie filter can be cut out of the signal path 
again by selecting the second scroll variable (space). In both cases the switching function occurs as you 
leave the OPTION CARD mask 

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fields are 
crossed at the same time in the OPTION CARD mast 
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Modules for OPTION CARD 



300-Hz Lowpass Filter 

Technical data 

Filter type ... 2nd-order Buttowoith filter 

3-dB cutoff frequency 338 Hz ±15 Hz 

Insertion loss...............>...............>........0dB ±0.5 dB 

Stopband attenuation........................... 40 dB (at 3 kHz) 



^plicatton 

Suppression of higher-freqnen^ interference components iriien measuring pUot tones (SAT). 



Operation 

Call up the OPTION CARD mask with < AUX>. DqmndiQg on die slot in ^cb the lowpass filter is 
inserted (Bu 1 or Bu 2), the appropriate mask test field indicates for exampiePI&er 2 : 300 Hz TP. 
<HELP> shows that there is a scroll fidd follomng the colon (tf the text field (see also 'OPTION 
CARD” foldottt). This field can be accessed with the cursor keys. If the filter is to be cut into the AF 
signal path of the 4031 (see *AF-signa] Paths” foldout), enter the scroll variable 2T in the field Ccrosring” 
of the saoll field) 1^ turning the handwheel fc»^ example. The filter can be cut out of the signal path 
again by selecting the second scroll variable (space), b both cases the switching function occurs as you 
leave the OPTION CARD mask. 

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fields are 
crossed at the same time in the OPTION CARD mask. 




Hi — 
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Modules for OPTION CARD 



t 



3-kHz Lowpass RIter 

Technical data 

Filter type........... 6th-order Butterworth filter 

cutoff frequenQT 4.75 kHz ±100 Hz 

Insertion loss.. OdB ± 0.5dB 

Stopband attenuation. min. 50 dB (at 15 kHz) 



^plication 

Elimination of higher-frequency interference components from speech band. 



Operation 

Call up the OPTION CARD mask noth < AUX> . Depending on the slot in which lowpass filter is 

inserted (Bu 1 or Bu 2), the apiff opiiate mask text field indicates for example FUter 1:3 kHz TP. 
<HELP> shows that there is a scroll field following the coldn of the text (see "OPTION 
CARD* foldout). This field can be accessed with the cursor k^. If the filter is to be cut into the AF 
signal path of the 4031 (see "AF-agnal Paths' foldout), enter the scroll variable AT in the field ("crossing" 
of the scroll field) by turning the handMieel for example. The filter can be cut out of the signal path 
again by selecting the second scroll variable (qwee). In both cases the switching function occurs as you 
leave the OPTION CARD mask 

oo^aa 

If the second slt^ is also fitted with a filter, the two filters are connected in series if both scroll fields arc 
„ crossed at the same time in the OPTION CARD mask 

371 c- 




kHz — - 
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Modules for OPTION CARD 



4-kHz Bandpass Riter 



Technical data 

Rlter type — asymmetrical H section 

Insertion loss...........^.................„...._.0 dB ±0.2 dB (at centre frequency 4 kHz) 

Rq)ple S0JldB(at4kHz ±54 Hz) 

Bandwidth, ± 100 Hz (-3 dB) or ±180Hz(-6dB) 

Far-off attenuation -28dB(forf < 2kHzandf > 7fflz) 



.^plication 

Measurement of the pQot tone (SAT) in NMT radio-data ^sterns. 



Operation 

Call up the OPTION CARD mask with < AUX > . Depending on the slot in vriiich the bandpass filter is 
inserted (Bu 1 or Bu 2), the appropriate mask text field indicates for example Filter 2 ; 4 kHz BP. 

< HELP > shows that there is a scroll field following the colon of the text field (see also "OPTION 
CARD" foldout). This field can be accessed with the cursor keys. If the filter is to be cut into the AF 
signal path of the 4031 (see "AF Signal Paths" foldout), enter the scroll variable AT in the field ("crossing" 
of the scroll field) by turning the handvriieel for example. The filter can be cut out of the «grial path 
again by selecting the second scrdl variable (space). In both cases the switdiing function occurs 
leave the OPTION CARD mask, ' 

If the second slot is also fitted with a filter, the two filters are connected in series if both scroll fielth ire' 
crossed at the same time in the OPTION CARD mask 



1 


|T 


i 


"T 
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Modules for OPTION CARD 



Variable Notch Filter 

Xariinical 

Filter self-tuning digital Slter 

Tuning band 200 to 600 Hz 

Measuring range SO to 5^ kHz 

Insertion 0 dS 

Minim tttn 

in notch band typ. 60 dB 

Collar width (-3 dB) ±02 • f^^^^ 



^plication 

Measurement of distortion at fundamental firequendes between 200 and 600 Hz. 



Operation 

Call up the OPTION CARD mask with < AUX > , < HELP > shows that there is a scroll field following 
the colon of the text field Var. Notch: (see also "OPTION CARD” foldout). This field can be accessed 
with the cursor keys. If the filter is to lx cut into the AF signal path of the 4031 (see *AF-signaI Paths” 
foldout), enter the scroll variable in the field ("crossing” of the scroll field) by turning the handwheel 
for example. The filter can be cut out of the signal path again by selecting the second scroll variable 
(space). 

The variable notdi filter replaces the standard 1-kHz notch filter in the AF signal path if the appropriate 
scroll variable has been crossed and the DIST meter is called up with <DIST> after returning to a basic 
mask (eg RX or TX). The filter tunes automatically to the fimdamental of the current AF signal as long 
as the frequency of the fundamental is within the tuning range of the filter. The distortion that is 
determined is read off the DIST meter just like m standard distortion measurement. 

Caution: When you measure with the variable notch filter, none of the c^er AF filters may be cut in, 
because these are in series with the notch filter and would fdsify the measured result. 




Mx — 
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Modules for OPTION CARD 



DC Voltmeter/Ammeter 

Technical data 



Voltmeter 



Ammeter 



Measuring errOT £1% 



Measuring ranees 



±ldigit 

Resolution 



Input mmedance 




15A 



Measuring mror £4% ± 10 mA 
Measuring ranges Resolution 



V £ 400 mV > 100 ttV 

V £ 4 V -— > 1 mV 

V £ 40 V — > 10 mV 

V > 40 V > 100 mV 



5.6 Ma 
910 kH 
850 kH 
850 kfi 



1 £ 0.8 A > 1 mA 

I £ 1 A > 2 mA 

I £ 8 A > 10 mA 

I £ 10 A -— > 20 inA 

I > 10 A — >> 100 mA 



Precision resistor. 10 mQ 



The voltmeter and ammeter appear in the OPTION CARD mask (callup with < AUX > ) as simulated 
pointer meters with an additional digital display. Both meters work with automatic range switching. 



/ 4 >pIicatlon 

DC voltage measurements, eg <^)erating voltage of a radio set 



Test inputs 

Back panel of OPTION CARD (see also *Back Panel" foldout) 
Bu 91 • Bu 92 Ammeter (both sockets floating) 

Bu 93 - Bu 94 Voltmeter (Bu 94 » ground) 
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Modules for OPTION CARD 



OTMF Device 

AppUcadon 

Generation and evaluation of dual tones as necessary for checking tel ephon es in the VDEW network for 
example (DTMP: dual-tone muld-frequen^). 



Functional description 

The DTMF device consists of an analyzer and a generator. The mput rfgtial for the analyzer is normally 
the demodulated received signal (sec also ’AF-agnal Paths* foldout), but an externally derived AF «gnai 
(AF EXT) can also be applied to socket Bu 95 of the OPTION CARD (back panel). 

In the signal the ana^^ separates the vippcx frequency-band group from the lower one and 
detmmines the DTMF frequencies. U the comparison with the 16 standard DTMF frequencies shows 
that a tone has been corre^ detected, this tone will be evaluated. 

Upon an e n a b l ing pulse from the RF/AF micrcqjrocessor the generator feeds the modulator of the 4031 
with dual tones (aU standar d frequencies). The upper and lower tones are generated separately and fed 
to a summing amplifier. 



Operation 

Following selection of the basic RX/TX parameters (transmit frequency, transmit level, modulation, 
rwive frequency, etc), first call up the OPTION CARD mask with < AUX > . Then branch from there 
with <DTMF > to the DTMF mask (figure). This branching is only possible if the OPTION CARD is 
fitted with the DTMF device. 



DTliF— Generator 



utnt- 



2.8 kHz Deviation 
35 ms T i me 
35 ms Pause 



Call No. 

DTMF— ftna I yzer 



150291&F C000000 



1000 ms Timeout 

5 Number of Tones 

TX-Demod Analyzer— Input 

Recei ved No . : 



RECEIVE 



SEND 



RET URN 



DTMF Bas ic In this mitk the emeatial pmmeteit defiimd frw PTMP -rmjH « ii 

Bombeis. Hie CM No. field (call aumber to be tnusmitted) shows that the call aumber may also the hex 

digits A thiough P. 
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Modules for OPTION CARD 



In the upper half of the DTMF mask it is possible to set parameters for transmitting a call number 
{DTMF Generator), and in the lower half of the mask the corresponding parameters for receiving a call 
number (DTMF Analyzer). If you are not yet familiar with the locations of the entry fields, < HELP > 
will briefly brighten up all available entry fields. Each field can be accessed with the cursor keys. Entries 
in numeric fields must be terminated as usual with < ENTER > . The meanings of the individual entry 
fields are as follows: 



Deviation (pure numeric field); determines the FM deviation with which the DTMF signals 

are transmitted on ^e carrier frequency of the 4031 signal generator (setting in RX 
mask). 

Time (pure numeric field); spedfies the duration of the individual dual tones. 

Pause (pure numeric field); specifies the duration of the pauses between the individual 

dual tones. 

Call No..... (pure hexadecimal numeric field); entry field for the maximally 16-digit call number 



that is to be transmitted. Entry of the decimal digits on the numeric cluster and of 
the hexadecimal digits on the softkeys. Incorrect entries can be changed by moving 
back to them with the cursor and overwriting them. 



Timeout (pure numeric field); defines the waitmg time that starts after the arrival of the first 

dual tone. When this timeout has elapsed, the evaluation of the DTMF signals is 
terminated. 

Number of tones (pure numeric field); specifies how many of the arriving dual tones are actually 

evaluated (permissible values: 0 to 16). 

Analyzer Input (scroll field); the two scroll variables determine with what signal the DTMF 

analyzer is fed (see also "AF Signal Paths" foldout): 



TX-Demod Evaluation of demodulated received signal 

AF-EXT Evaluation of signal applied to socket Bu 95 (OPTION CARD, 

back panel) 

Received No. (display field); shows the received call number. 



< SEND > produces one-time transmission of the entered call niunber with the appropriate parameters. 
As long as transmission is being made, the softkey has the alternative function STOP for terminating 
transmission. 

< RECEIVE > sets up the DTMF analyzer for the arrival of dual tones. As long as the analyzer is waiting 
for dual tones, the softkey has the alternative function STOP. In this way the analysis mode can still be 
exited from when the very first dual tone fails to appear. 



Results readout on controller 

The digits of a decoded call number (content of Received No. field) can be read to a controller with the 
IEEE command RESULtl. 
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Modules for OPTION CARD 



C-Net Expander 

Application 

C-Net radiotelephones; removal of the "burst signaling" from the demodulated signal and expansion of 
the sign al (compressed at the tran smi tting end). The resulting pure AF signal be examined in the 
customary manner; the usual conclusions can be drawn about the modulation characteristics of the radio 
set’s transmitter. 



Functional description 

The C-Net exp^der is fed with the demodulated received signal TX DEMOD (sec "AF Signal Paths ' 
foldout). The signal has been compressed at the transmitting end (radio set) by a factor of 0.1. This has 
produced a toe slot of 1.136 ms into which the radio set has inserted part of the data-block sequence 
(burst signaling). The expander digitizes the TX DEMOD signal with an 8-bit A/D converter and loads 
the data that do not fall into the time slot into a first-in-first-out buffer. The synchronization is 
performed by control pulses derived from the DATA module. The data are then read out of the buffer 
more slowly by a factor of 0.1 than they were written in. In this way the burst signaling is removed from 
the signal and the latter is expanded. For restoring the original form of the signal, it is applied to a D/A 
converter and filters before being transferred to the AF DETECTOR for evaluation. The inherent 
distortion of the C-Net expander is less than 1 % for full modulation in the frequenev range 300 Hz 
through 3 kHz. 



Operation 

Call up the OPTION CARD mask with < AUX > . If location Bu 6 on the OPTION CARD is fitted with 
the expander, the mask will indicate this with Option : C-Net Expander (see also "OPTION CARD" 
foldout). For activating the expander, enter the scroU variable A" in the scroll field following the colon 
(see also OPTION CARD" foldout). If you then call up the basic TX mask, the usual measurements will 
be possible of the modulation characteristics of the subscriber set (eg modulation distortion and 
modulation frequency response). The results are no longer falsified by the burst signaling. 

Notei If the C-Net Expander is fed with an AF signal without "burst signaling”, it will block this signal 
(no output signal). 

To disconnect the expander, enter the scroll variable " " (space) following the text field Option ■ in the 
OPTION CARD mask. 



The expander eliminates burst signaling from the AF signal and AF signal with burst signaling (between markjng 

closes the signal gap by etqpanding the signal. lines) before the expander and without signaling 

after the expander. 
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VSWR measuring head 



VSWR Measuring Head 



The VSWR measuring head, in conjunction with the VSWR function of STABILOCK 4031, permits 
measurement of the voltage standing>wave ratio of an antenna (antenna matching). For this purpose a 
directional coupler detmmines the forward and reflected power, which is measur^ selectively, ie at the 
tuned frequency of the test reedver. The VSWR function tbmt computes the VSWR from the two 
measured values. 



Technical data of VSWR measuring head 

Frequent range 25 to 500 MHz 

Characteristic impedance 50 Q (VSWR i LOT) 

Connectors.... N sockets for radio set and antenna 

VSWR measuring range .......... LOT to 9.99 

Permissible forward power 1 to 50 W 

Maximum measuring error fVSWR - 0.91 

3 

The tec hnic a l data only refer to the measuring bead. If a different directional coupler is used, its own 
specifications will apply. In this case the limits given by the 4031 must be observed: 

Frequency range 2MHztolGHz 

on RF sodeet ............. ..... -45 dBm (forward input power after deduction of coupling 

attenuation, etc) 



Ordering details 

Ordering code 248 104; items sujqilied: directional coupler, two 10-dB attenuator pads, two ennnfteting 
cables (6 m). 



Connection 

The directional coupler is connected by way of the two lO^lB attenuat or pads to the RF and 
RF DIRECT sockets of the Communication Test Set. 
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VSWR measuring bead 



VSWR measurement 

Boundary conditions 

• Carrier unmodulated 



Measurement — > VSWR 



1. 


Basic TX settings 


(see Qiat^er 4) 


2. 


<SPECIAl> 


Call up menu of TX Spedals 


3. 


<VSWR> 


Call up VSWR function (alternative function 
io SEL.PWR) 


4. 


Read VSWR on VSWR display field 





Note: The VSWR function first connects the RF socket and will then possibly wait with the selective 
measurement of the forward power (PI) until the transmitter of the radio set is swuitched on. After that, 
the VSWR function automatically connects the RF DIRECT socket and continues to selectively measure 
the reflected power (P2). These measured values are balanced against the value measured for forward 
power and displayed as the VSWR: 



VSWR 



1 + VP2/P1 

1 - VpITH 



Purpose of measurement 

To check vdiether an antenna is optimally matched to the output stage of its transmitter. A mismatch 
will reduce the transmitting power that is actually effective (loss of range); a substantial mismatch can 
endanger the output stage. An antenna is optimally matched when the VSWR is as close as possible to 
the ideal value of 1. 
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ASCII Keyboard 

In the AUTORUN mode (Chapter 7) the 4031 executes test programs written by the user. The ASCII 
keyboard is required for entering the programs. If the program produces readout of a test report (with 
the extra accessory lEEE-bus printer), the keyboard can also be used to j»-oduce alphanumeric text in 
the report (^ titles, explanatioiis). 



Technical data 



Supply voltage 




interface) 


CcKhng ............ 


7-bit ASCII 




Pin assignments 


Pinl 


DO 




Pin2 


D1 




Pin3 


D2 




Pin4 •= 


D3 




Pin5 


D4 




Pin6 = 


D5 




Pin7 


D6 




Pin 10 - 


GND 




Pin 12 « 


+ 5V 




Pin 9/11 = 


"H" (uiien key pressed) 



Ordering details 

Ordering code 248 141; items supplied: keyboard, complete with coimecting cable. Coimection is only 
possible if the optional control interface A, B or C is being used (see secdon on *ControI Interface...”). 



Connection 

The ASCII keyboard is connected to socket Bu 22 of control interface A, B or C (see also *Back Panel” 
foldout). 
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DATA Module 

The DATA module is necessary for testing cellular radiotelephones. It gimnT^trf and decodes the FFSK, 
NRZ and RZ s ig n a ling that is «changftrf between the base stations and mobiles of ceUular-radio 
networks. 

The DATA module is given the specific functions for the different cellular-radio networks by the system 
program (software option on MEMORY CARD). So cellular radiotelephones can only be tested if, in 
addition to the DATA module, the apjnopriate software option is available. The system software is 
automatically loaded by the generator and analyzer processor (DATA module) and by the HOST 
processor uiien the DATA mask is called tqi (see also nhapt^r 7). 

Installation of DATA module 

1. Switch off the Communication Test Set and vrithdraw the powm* cable. 

2. Unscrew the cover plate at location 8 on the back panel (sec "Back Panel* foldout). 

3. Slide the DATA module along the guide as far as it will go into the slot that is provided (refer to the 
foldout for the correct position). 

4. Screw the DATA module finnfy to the 

5. Reconnect the power cable. 



Meaning of sockets 

See Chapter 2 



Operational check 

1, Switch the unit on with < QFF> 4 <POWER >. 

2. Che ck uiiether the display fields CELL-GEN and CELL-ANA. in the status rnask indicate the version 
numbers of the software. 



Ordering details 

Ordering code 236 034; items supplied: DATA module, ready for insrallarinn , Note: use of the DATA 
module calls for a system program on MEMORY CARD (software option). 
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Tracking IF Stage 



If STABILOCK 4031 is fitted with a tracking IF stage, 
frequency-related network analyses can be performed, eg 
graphic display of a filter curve. The Communication 
Test Set produces a sweep signal for the purpose, vdiich 
has to be fed into the network that is being examined. At 
the same time the signal level following the network is 
measured and shown as a curve on the monitor of the 
4031 as a function of frequency. The RF DIRECT socket 
is the si gnal source and the RF socket is the test input. 



Technical data 




Maximum permissible RF input level on RF socket -10 dBm 

Displayed level (fynamic range 70 dB 

Resolution in relative level measurement 1 dB 

Maximum frequency range of sweep signal 27 MHz to 999.9999 MHz 

Minimum sweep width 1 MHz 

Maximum sweep width 972.9999 MHz 

Maximum frequency resolution 5 kHz 



Incorporation of tracking IF stage 

1. Switch the Communication Test Set off. 

2. Take the essting IF stage (position 3) out of the chassis. Caution: The earlier IF stage and the new 
one can easily be confused. 

3. Slide the new tracking IF stage all the way into the compartment. 

4. Screw the stage firmly to the chassis. 



Working check 

Set the Communication Test Set for DUPLEX mode and jn'ess the ANALYZER key. The tracking 
mask should then appear on the monitor (see 'Operation*). 



Ordering data 

Ordering code 229 034 trackii^, comprises: tracking IF stage, ready for installation. Note: To work with 
the tracking IF stage you also need the optional duplex FM/PhM stage. 
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Tracking 



Operation 



Callup of trecldDg mask 



4.1a , Rr 
0 . 

- 10 . 

-26. 

-30. 

-40. 

-50. 

- 60 , 

Start 
Stop 



First set STABEX)CK 4031 to 
duplex mode (see Chapter 12, "Basic 
Duplex Mask” foldout). Then tap the 
ANALYZER key. This no longer 
leads to the message Analyzer only 
on TX possible, but instead to 
display of the tracking mask. After a 
short pause, during which the 
message Calculating appears, display 
of the curve begins on the screen (if i bwot-j 
the test input is open, this will be a 

straight line at the bottom edge of the screen window). In the tracking mask < HELP > also briefly 
illuminates all entry Belds. You can move to any entry field with the cursor keys. The entry field for the 
RF output level can also be positioned on with < LEVEL > . 



150.0000 nHz 

300.0000 MHz 



100 Points 



Setting RF output level 

The numeric field RF Level at the top edge of the mask is for setting the RF output level on the 
RF DIRECT socket. Select the unit (dBm, dBix, jiV/mV) as in the basic RX mask. There is no limit to 
the RF output level, ie as long as the RF input level on the RF socket remains below -10 dBm. Higher 
input levels are limited by the duplex mput stage and thus lead to unwanted compression of the displayed 
curve. It is especially important to remain within the mariinum permissible RF input level when testing 
active (ampli^ing) networks. 



Meaning of level scale 

For relative level measurements the tracking mask shows a scale with 10-dB divisions along the left 
margin. Relative level measurement means that only level difterences (in dB) can be measured, and not 
absolute levels (eg in dBm). A typical relative level measurement is that of tracing the 
-3-dB point in a &ter curve. For exact measurement of level differences an adjustable marker line can be 
produced on the screen with the MARKER softkey (see section "Meaning of softkeys"). 

The 0-dB mark on the scale corresponds apprmdmately to a level of -10 dBm. Therefore a displayed 
curve may not exceed this mark if it is to be shown undistorted. This restriction will be eliminated in 
later software versions of the 4031 so that active networks can produce curves in the positive range of the 
dB scale. The dB scale has already been prepared for this: the second largest value in the scale is a scroll 
field with the scroll variables 0, +10, +20 and +30 that alters the scaling appropriately. 

For analyzing passive networks it is best to set the scroll variable 0. Optimal use is then made of the 
tracking display window with dynamic range of 0 to -70 dB (see illustration). 
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Tracking 






- 19,6 dBw 




♦ift nr L^^el - - 16.6 











-1*. 




X 




-3«. 






■S. f 








X 


-66, 














U ft] 


St«rt ■ ' 
St09 - 


166.6666 HHz 

766.6666 HHz 


266 6aints 



KS1S31S BB00Q3B BBIBHiH B9U&3S BSQQ3S KROBBOB ■SUliiSI 

Lowpass-fUter curves plotted with the tracking function: adren analyzing passive networks it is always best to do without the 
unnecessary display dynamic range between 0 and -t-40 dB and instead to spread the useful dynamic range to between 0 and >70 
dB. Then the curve bmmes visible in the lower level range. 



Setting start/stop freqaendes 

The start/stop frequency of the sweep signal is determined by the content of the appropriate numeric 
fields (bottom edge of mask). On the horizontal frequency axis of the tracking mask the start frequency 
is at the left edge of the ma^ and the stop frequency at the right edge. 

Permissible values of start frequency: 27 to 998.9999 MHz 

Permissible values of stop frequency. 28 to 999.9999 MHz 

After every alteration in the start/stop frequency the Calculating message appears for a few seconds in 
the status line before display of the curve commences. If inadmis sible values are entered or if the sweep 
width (difference between start and stop frequency) is not at least 1 MHz, an error message will appear 
in the status line on the monitor. 



Setting frequency resolution 

The frequency resolution determines how predse a curve is displayed. The higher the frequency 
resolution, the more closely the displayed curve will correspond to the real characteristic. The frequency 
resolution is produced by the scroll field Points with the scroll variables 50, 100 and 200. The set scroll 
variable determines at how many frequency points on the displayed curve a measurement of level is 
made. This means that greater frequency resolution will always result in a slower update cyde for the 
curve, ie that alterations do not become visible until after a long^ interval. 
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Meaning of softkeys 

MARKER Inserts a marking line with which the displayed curve can be precisely 

measured (level/frequency association). As long as the marker is visiUe, only 
the position of the marker can be varied with the spinwheel (scroll variables 
can no longer be selected). The current position of the marker is shown by 
the Marker Freq. display field, the associated relative level (referred to the 
0-dB mark on Ae scale) appearing in the Level field. 

Cal ibr. No function at present. 

RETURN Takes you back to the mask that was previously active. 




Marker function: The maricing line, which is 
adjustable with the spinwheel, pennits exact 
measurement of relative level. The Marker 
Freq. field indicates the frequency at the 
current position of the marker, the Level field 
shows the corre^Mnding relative level. 
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RS-232/Centronics interface 



From software version 230 onwards STABILOCK 4031 can support the RS-232/Centronics Interface 
option. This interface is primarily for printing out masks/measurement protocols with conventional 
printers (output format: Epson Graphic). But it is also posable to run serial data communication via the 
RS-232 branch of the interface with the test item or any other itmn equipment th*t is also fitted with 
an RS-232 interface. 

An settings for the RS-2XVCentronics Interface (piintm' selection, protocol the data communication) 
are descrS)ed in the GENERAL PARAMETERS foldout (Chapter 12). In Chapter 10 in the section 
*Spedal Commands for Easier Programming^ you wiU find the input and output rnmnumtls that are 
necessary for data communicaticni. 



Technical Data 



Baud rate 110/150/300/600/1200/2400/4800/9600 Bd 

Transfer protocol 7/8 bits, even/odd parity, 1/2 stop bits 

Socket coimectors 25-way, submin D 



Installation of Interface 

1. Switch the Communication Test Set off. 

1 Unscrew the cover plate from locations 6 8 on the rear (see "Rear Panel” foldout). If these slots are 

already occupied by a Control Interface (slot 6) or the Data Module (slot 8), you will have to remove 
one of them. The Control Interface can continue in operation in slot 5. If this slot is also occupied 
already (Mod Generator B), one of the options will have to be dispensed with. 

3. Slide the RS-232/Centronics Interface into slot 6 or 8 as far as it will go and screw it in place. 



Performance check 

1. Call up the Status mask with <AUX> -t- <DEFJ*AR> -l- <STATUS>. 

2. Call up the Options mask with < OPTIONS > and check that the installation of the interface is 
ackno^dedged by the message installed. 



Ordering details 



Ordering code: 236 043; equipmeiU supplied: RS-232/Centronics Interface ready for installation. 
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SSB Stage 

Requirements for SSB testing 



Your STABILOCK 4031 must be fitted as follows: 



1. SSB kit (ordering code 248 154) consisting of: 



1 SSB MODULE : . v. (ordering code 219 

1 SYSTEM CARD *SSB" (ordering code 897 

1 adapter cable (ordering code 384 

1 variable notch filter 200-1200 Hz . . . (ordering code 248 

1 SSB installation instructions (ordering code 248 

2. OPTION CARD (ordering code 236 

3. Firmware version k 2.55 

5 host EPROMs HP0-HP5 (host MCU) (ordering code 893 

2 slave EPROMs SPO-SPl (RP/AF MCU) (ordering code 893 

1 monitor EPROM CPO (CRT MCU) (ordering code 893 



004) 

065) 

779) 

195) 

154V) 

033) 

335) 

336) 
345) 



The firmware version of your STABILOCK 4(B1 appears in the status mask The status mask is brought 
onscreen with <AUX> <DEFJ‘AR.> + < STATUS >. 
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Technical data 



TX tests 

Frequency range: 

RF power: 

Measuring error: 

Preselectable intermodulation 
for power measurement: 

Test tones/frequency: 
Frequency offset: 

AF bandwidth: 

Carrier suppression: 

Opposite sideband suppression: 
Measuring error: 



2 to 999.999 MHz 
lmWtol25W 
see data sheet 



0to4SdB 

2/freely selectable 
±lkHz 

10 Hz to 30 kHz 
0to60dBatf- IkHz 
0to60dBatf-= IkHz 
0 to 40 dB ±1 dB 
0to60dB±2dB 



RX tests 

Carrier>frequency range: 

SSB modulation: 

Resolution: 

Acciuacy: 

Intermodulation measurement range for 
intermodulation product 23 or 2.7 kHz: 
Measuring error: 

Measurable sensitivity: 

Measuring error: 

Max. RF level 
on socket RF DIR: 
in socket RF: 



0.4 to 999.9999 MHz 
Oto 30 kHz 
10 Hz 

like reference oscillator 



0 to 50 dB 
±2dB 

selectable up to 10 dB SINAD 
see data sheet 



+ 13 dBm 
•7 dBm 



Max. RF level for intermodulation measurement 

on socket RF DIR: -155 dBm 

on socket RF: -355 dBm 



AGC delay time: 



Oto 9999 ms 
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Cabling 

1. Switch o£f the Communication Test Set. 

2. Connect socket 15 (AF DETECTOR) and socket 90 (OPTION CARD) with adapter cable 
(ordering code 384 752) (see Eack Panel" foldoot). 

3. Connect socket 15 (AF DETECTOR) and socket 99 (SSB stage) with adapter cable 

(ordering code 384 779). The connector of the adapter cable (ordering co^ 384 779) is mounted on 
the connector of the otW adapter cable (ordoing code 384 752). 

4. Switch on the Communication Test Set. 

5. Adapt the SYSTEM CARD SSB (ordering code 897 065) and load the SSB software by calling up 
the DATA m a sk (< AUX > -I- <DATA > ) (see also Chapter 7, "Loading System Programs”). 



Test setup 

You can perform all standard TX SSB and RX SSB measurements with the test setup illustrated in 
Chapter 4. 

Whether the radio set is connected to the RF or RF DIRECT socket for RX SSB measurements will 
depend on the required RF output level 

For TX SSB measurements always connect the radio set to the RF socket. 

Caution: If the radio set is connected to the RF DIRECT socket, make sure not to exceed the mariTnmn 
permissible level otherwise your STABILOCK 4031 will be destroyed. 



Operation 

TX SSB tests 

Connect the radio set heftm calling up the TX SSB mask and operate it as a transmitter, because the 
setting of the attenuator of the Communication Test Set for TX SSB tests is made with the calling of the 
TX SSB mask. For this purpose the microphone input of the radio set is automatically fed for 2 s with 
f = 1 kHz and V « 100 mV. The attenuator is set according to the resultant transmitting power of the 
radio set and this status is "frozen". 

Subsequent switching of the attenuator is possible with <.SKTATT. > in the TX SSB When a 

radio set is connected to socket RF or RF DIRECT, the attenuator must be set by calling up the TX 
SSB mask, otherwise it could be destroyed. 

Caudtm: P^ = 500 mW on socket RF DIRECT and P^ » 50 W (continuous) or, for sets with serial 
numbers k 0588000, P^ « 125 W for maximally 1 min on socket RF must not be exceeded. 



Options and Accessories 



-8370- 



SSB stage 



Basic TX SSB setting 

The basic TX SSB setting is the basis for all standard transmitter tests. You only have to cany out this 
basic setting once before starting to test In the course of your TX SSB tests the basic setting ^ 
normally remain unaltered and only a few extra entries are necessary. 



1. Cut in the variable notch filter 



2. Connect radio set, switch on and 
set sending mode . 

3. <TX> 

4. Adapt SYSTEM CARD SSB. 

5. <ADX> + <DATA> 

6. Withdraw SYSTEM CARD SSB. 

7 . <FREQTJENCY> + <value> + <ENTER> 

8. <M0D FREQ> + <1> + <ENTER> 

9 . <DEM0D> 

10. <FM AM 4M> + <value> + <ENTER> 

11. <cursor d> + *<tJNIT/SCROLL> 



The variable notdi filter has to be cut in 
by entoing the scroll variable .Y in the 
Var Notch field of the OPTION CARD 

innslf 



Call Up TX mask. 
Load SSB software. 



Tune test receiver to channel frequency 
of radio set and confirm entry, 
f ^ - 1 kHz (GEN A) 

Demodulated signal is connected through 
to AF meters. 



Switch on GEN A and set modulation 
level in Lev. field. 

Select USB or LSB. 



Note: With <SSBRX> ]fou can change to the RX SSB mask. <RX> or <TX> terminates SSB testing and takes to the RX 
or TX mask. 



RF 


Freauencu 


- 28.9900 


MHz 








Offset 


- fo.oee 


kHz 






AF 


6EM P 


• 1 . eeee 


kHz 


Lev. * 


1.99 aV 




6CN B 


- e.aaee 


kHz ^ 
allfTW 


Lev. « 


OFF 



TX tnasir the instrument is Set for 28 MHz 
duumel frequency, the upper sideband is 
telecmd and the modulation level of 
genentor GEN A it 1 mV for a modulation 
frequent of > IkHz. 
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Frequency offset 

Measurement > Frequency offset 



1. Make basic TX SSB setting. 

2. lead frequencj offset in OFFSET field. 



Note: The frequeiuy offset is measumS up to the ^edfied value with the accuracy stated in the data sheet This accuracy is no 
longer guaranteed for larger values. Overflew of the measurement range is indicated by *>»>»>* or ’ * in the Offset field. 



TX SSB 

RF FreQuenctf * PlKz 

Offset - 'fO.tSS kHz 



nr CCN 


n 


■ 


1 . aeee 


kHz / 


Lev . 


• ze.e av 


CCM 


B 


■ 


1 . 7eee 


kHz / 

wm 


Lev . 


• OFF 







Fteouenev offcet: in the Offset field you can 
read the difference between the measured 
RF frequency and the figure entered in the 
HP Frequen^field. 
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RF power (average power) 

Measurement— > RF power 



1. Make basic TX SSB setting. 



2. Read RF power cm PUR meter. 



Note: Measinenient of p ower is broadband with the specification stated in the data sheet You dioose the anils (W or dBm) in 
the GENERAL PARAMEIERS mask, RF'Powerfidd. Falsifieatioi) of the measured value because of known preattenuation 
(attenu ator, cab le loss) can be compensated automatically by entering the appropriate value of attenuation in the GENERAL 
PARAMETERS mask, Pro-MttenuMtion field. The indication ATT in the header of the FWR meter tells you that the display has 
been corrected by the betor of the pieattenuation (see also GENERAL PARAMETERS foldout). 







TX 5SB 








Rr 


FrcQucncM 


• 28.0000 


nHz 








Offset 


- -0.011 


kHz 






AF 


eCH R 


• 1 , 

• 0.4400 


kHz / 


Lev. 


- 20.0 aV 




eCN B 


kHz ^ 

warn 


Lev . 


. OFF 





PUR 



9.38 u 






RMS 



45« mV 



0.990 kHz 



RF power the PWR meter shows the 
average carrier power of the radio set. 
Measurement is broadband, so the c hann el 
frequency (HPFrequeacySM) is 
unimportant. 
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Distortion factor 

Boundary conditions 

• Disconnect CCITT filter 

• Disconnect filters 1 and 2 (enter blanks in scroll fields Filter 1 and Filter 2 of 
OPTION CARD mask) 

Measurement —> Distortion factor 



L. Make basic TX SSB setting. 

1. <FM AM Wl> + <value> + <ENTER> Enter modulation level in field. 

\ . <DIST> Call up DIST meter. 

I. Read distortion Eactor on DIST meter. 



Note: To measure the distortion factor with modulation frequencies between f^^ * 200 Hz and 1200 Hz, the variable notch 
filter has to be cut in by entering the scroll variable .STin the Var Notch field of the OPTION CARD m««v 





Optiotts and Accessories 



- 8.410 - 



SSB stage 



Noise voltage - spurious modulation 

Boundary conditions 

• Disconnect filters 1 and 2 («iter blanks in scroll fields Filter 1 and Fiber 2 of 
OPTION CARD mask) 

Measurement Spurious modulation 



1. 


Make basic TX SSB setting. 




2. 


<FM AM 4M> + <value> + <ENTER> 


Enter modulation level in Lev. field. 


3. 


<CCITT> 


Activate wei^iting filter. 


4. 


<dB REL> 


Current AF level is reference level 
(0 dB) for dBr meter. 


5. 


<GEN A> 


Discoimect modulation generator GEN A. 


6. 


Read noise voltage on dBr meter. 





Note: The iodicatioD PLT'vti the header of the dBr meter tells you that the CdTT ^ter is activated. 



RF 


Freoueneii 
Of f set 


TX SSB 

- ■BtmrwBBamn 






RF 


CEN ft 


- i.eeee kHz z' 


L*» . • 


OFF 




eCli B 


• e.440e kHz y 

USB 


Lev. * 


OFF 



e bu 




-a\. B dB 






l.ias kHz 



BlMaiW asaaiaa nnnamw 



Soulioas modulation: on the dBr meter you 
can read the noise voltage with CCITT 
weighting. 
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Suppression of carrier and opposite sideband 

Boundary conditions 

• Level of demodulated SSB signal is reference level 

Measurement — > Suppression of carrier and opposite sideband 



1. Make basic TX SSB setting. 




2. <SPECIA1> 


Call up menu of TX SSB Specials. 


3 . <SnPPRE$> 


Call up Special for suppression. 


4 . <FM AM «M> + <value> + <ENTER> 


Enter modulation level in Lev. field. 


5. <RUN> 


Start test. 


6. Read suppression of carrier in Carrier Oeld and suppression of opposite sideband 
in Opp. Subbartd Held. 



Note: The transmitter should be fully driven 1^ the modulation level but not overdriven. 



ftr Trequencu • 28.0000 MHz 

Offset • fO.OOO kHz 



nr ccM A 

CCM B 



0.7000 kHz / Lev. 
1.7000 kHz / Lev. 
USB 



pi'* 



Suppression of 
Carrier : 34.1 dB 

Ope. Sideband 58.4 dB 



Suppression of carrier and opposite 
sideband: the suppression of the carrier is 
34.1 dB, that of the opposite sideband 58.4 
dB. 



tnniPIT rtlMimiW aStllW 



RUN 



■anna! 
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3rd-order intermodulation product 

Boundary conditions 

• Upper and lower intennodulation frequencies are calculated automatically from frequency of 
generator GEN A (A) and frequency of generator GEN B (B); 

upper intennodulation frequency 2*A + B 
lower intennodulation frequency = 2 • A • B 

• Note: The frequency of GEN B must not be an integral multiple of the frequency of GEN A 



Measurement— > Intermoduiation product 



1. 


Make basic TX SSB setting. 




2. 


<SPECIAL> 


Call up menu of TX SSB Spedals. 


3. 


<INTMOD.> 


Call up Special for intennc^ulation. 


4. 


<M0D FREQ> + <value> + <ENTER> 


Enter frequenty of generator GEN A in 
G£NA field. 


5. 


<cursor d> + <value> + <ENTER> 


Enter frequency of generator GEN B in 
GEN B field. 


6. 


<cursor d> + <cursor d> 


Selea field of calculated intermoduiation 
frequency. 


7. 


*<UNIT/SCROLL> 


Select upper or lower 
intermoduiation frequency. 


8. 


<FM AM 4W) + <value> + <ENTER> 


Enter modulation level in Lev. field. 


9. 


<RUN> 


Start test. 


10. 


Read intermoduiation product in INTERMOD. field. 





Note: Poliowing < RUN> the intermoduiation product is continuously measured and displayed. The modulation level (Lev. 
field) of GEN A can be varied during the measurement by turning the handwlieel. The modulation level of GEN B is 
automatically matched to that of A 

The value displayed by the PWR meter corresponds to the average power. If you multiply this by a factor of 2 (modulation with 
two frequencies), you get the peak envelope power. 

Overflow of the measurement range is indicated in the INTERMOD. field by a displ;^ *»»»* or — •, 



RF 


Treaucncy 

Offset 


TX SSB 

- 2 e.eee« 


nHz 






RF 


CCH R 


• i.reoo 


kHz / 


Lev. 


• mmiiin i'm 




«CM B 


- «.7eee 


kHz / 
USB 


Lev. 


• i.ee ev 



PUR 



\ ■■■ 

2.^2 U 



Inter laod . 

2.reee kHz 



37.9 dB 



Intermoduiation: in the INIERMOD. field 
you can read the 3rd-order intermoduiation 
product 



aassas mnmir.M eiuMtiiw 



KUti 
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Modulation frequency response 



Boundary conditions 

• Disconnect CCITT filter 

• Disconnect filters 1 and 2 (enter blanks in scroll fields /l&er 7 and Fitter 2 of 
OPTION CARD mask) 



Measurement — > Modulation frequency response 



1. 


Make basic TX SSB setting. 




2. 


<FM AM 4 <value> 4 <ENTER> 


Set modulation level (Lev. field). 


3. 


<SPECIAL> 


Call up menu of TX SSB Specials. 


4. 


<AF RESP.> 


Can 1 ^ Special for modulation 
frequency response. 


5. 


<cursor d> 4 <cursor d> 


Sel^ fidd for 0 dB reference 
frequency. 


6. 


<value> 4 <ENTER> 


Enter 0 dB reference fi^uency. 


7. 


<cursor d> 4 <value> 4 <ENTER> 


Alter f^ (seven reference values) as 
requireoT 


8. 


<RW> 


Start test. 


9. 


Read modulation frequency response (seven reference values). 



Note: If the ladio set is unable to follow the changes of bequescy that are necessary for measurement daring the Special, the 
modulation frequency response will have to be measured manual^ (see also C3tapter 4). 



RF Frequcncu 
Offset 



TX SSB 



13 . riH 



-e.0O7 kHz 



OF 6EH 


A 


• 


0.7000 


kHz / 


Lev. - 


Z.ee aV 


ccn 


B 


■ 


1.7000 


kHz / 
USB 


Lev. - 


OFF 



AF— Rceponee <Ref. at 1.06 kHz) 



e.ie kHz 
e.se kHz 
e.50 kHz 
i.ee kHz 
l.ZS kHz 
1.60 kHz 
2.80 kHz 

wi]‘jUM«a nnuinii 



- 19.3 dB 

- 6.0 dB 

- Z.S dB 
0.0 dB 
0.4 dB 

- 1.1 dB 

- 19.8 dB 

SIK393QB waMif 



Modulation freouencv response: for the 
modulation frequency response of the test 
item there are seven reference values. The 
0-dB leference frequency is 1 kHi. 
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RX SSB tests 



Basic RX SSB setting 

The baric RX SSB setting is the basis for aU standard receiver tests. You only have to carry out this baric 
setting once before starting to test In the course of your RX SSB tests the baric setting will normally 
remain unaltered and onfy a few extra entries are necessary. 



1. 


Cut in the variable notch filter 


The variable notdi filter hac to be cut is by entering 
the tdoU variable Xis the VMrSotdt field of the 
OPTION CARD mask. 


2. 


<RX> 


Can up RX mask. 


3. 


Adapt SYSTEM CARD SSB. 


4. 


<ADX> + <t3ATA> 


Load SSB software. 


5. 


Withdraw SYSTEM CARD SSB. 




6. 


<RF> or <RF DIR> 


Connect output socket. 


7. 


<FREQUEKCY> + <value> + <ENTER> 


Tune signal generator to channel 
frequency of radio set. 


8. 


<LEVEL> + <20 (itV)> + <ENTER> 


Set RF output level to 20 ftV (EMF). 


9. 


<MOD FREQ> + <1> + <ENTER> 


^-lkHz(GENA) 
Sdect USB or LSB. 


10. 


<cursor r> + *<TJNIT/SCROLL> 


11. 


<V0LTM> 


Connect VOLTM socket (AF input). 


12. 


Switch on receiver of radio set. 



Note: In Uie case of SSB with carrier suppression there is no RF signal on the RF or RF DIR socket after switching oR generator 
GENA. 



Boundary conditions 

In SSB mode the carrier is detuned by the AF frequency. The synthesized frequent is calculated from 
the RF frequency (RF), the ofEset (Of) and the frequency of generator GEN A (A): 

USB synthesized frequency = RF + Of + A 
LSB synthesized frequency = RF + Of • A 

The calculated synthesized frequency must be between 400 kHz and 999.999 MHz, otherwise the 
frequency last entered will not be accepted. 

In RX SSB measurements the variable notch filter 200-1200 Hz is cut in automatically. 
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Distortion factor 

Boundary conditions 

• Disconnect CCITT filter 

• Disconnect filters 1 and 2 (enter blanks m scroll fields Filter 1 and Filter 2 of 
OPTION CARD mask) 

Measurement — > Distortion factor 



1. 

2. 


Make basic RX SSB setting. 
<DIST> 


Call up DIST meter. 


3. 


Read distortion factor on DIST meter. 





RX SSB 

RF Freouencu - aS.ODDD MHz 

Offset - ♦ 8.e0 kHz 

Level ^EMF - 28.8 pV 



Distortion factor the distortion factor of the 
test item can be read on the D!ST meter. 



_ RHS 

'' 144 sV 
1.828 kHz 
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Receiver sensitivity (SINAD) 

Boundary conditions 

• Disconnect filters 1 and 2 (enter blanks in scroll fields Filter 1 and FUter2 of 
OPTION CARD mask) 

Measurement— > Sensitivity 



1. 


Make basic KX-SSS setting. 




2. 


<CCITT> 


Activate weighting filter. 


3. 


<SPECIAI> 


Call up menu of RX SSB Specials. 


4. 


<SENS> 


Call up Spedal for sensitivity. 


5. 


<MOD FREQ> + <cursor d> 


Select Sensitivity field. 


6. 


<value> + <ENTER> 


Enter sensitivity. 


7. 


<cursor r> + *<UNIT/SCROLL> 


Select units for test result. 


8. 


<cursor d> + <value> + <ENTER> 


Enter AGC delay (in ms). 


9. 


<RON> 


Start test 


10. 


Read SINAD in SINAD field. 





RF 


Trequeneu ■ 


- RX SSB 

ze.eeee nhz 




Offset • 


e e.ee kHz 




Level/EMr • 


0.66 pV 


AF 


CCN A 


t.ee kHz USE 



Sensitivity: the sensitivi^ is read out in the 
SZNADneld. 



Sertsltivltu Z« dB SINAD : - 3.e dBu 

ACC delau ■■] 



I li [ MOD , 









KMuTfTFn 
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Intermodulation 

Boundary conditions 

• Intennodulation frequency f = 23 kHz or f = 2.7 kHz 

Measurement —> Intermoduiation 



1. 


Make basic RX SSB setting. 




2. 


<SPECIAL> 


Call up menu of RX SSB Specials. 


3. 


<I/fTM0D.> 


Call i^> Special for intennodulation. 


A. 


<M0D FREQ> + <cursor d> 


Select field of intermodulation frequency. 


5. 


♦<TJNIT/SCROLL> 


Select intermcxlulation frequency 
(23 kHz or 2.7 kHz). 


6. 


<RUK> 


Start test. 




Read intermodulation product iabOamod. field. 





Note: Overflow of the measurement range is indicated in the INTEBMOD. field by a display *»»»* or 



RF 


Freguenctf 


RX 5SB j 

• ■tfiKi'-iaaiiim 




Offset 


• - 0.00 kHz 




Level^EMF 


• ze.e wv 


RF 


6CH n 


• 1.0« kHz USB 



Intennodulation: the Intemod. field shows 
the intennodulation product at 23 kHz or 
2.7 kHz. 



InterMod. at Z.3 kHz : 31.0 dB 



■aniifiii 
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AF frequency response 

Boundary conditions 

• Disconnect CCITT filter 

• Disconnect filters 1 aad2(enterblanksinscrollfieldsi’]ifter i andi^1iter2of 
OPTION CARD mask) 

Measurement — > AF frequency response 



1. Make basic RX SSB setting. 

2. <SPECIA1> 

3. <AP RESP.> 

4. <M0D FREQ> + <cursor d> 

5. <value> + <ENTER> 

6. <cursor d> + <value> + <ENTER> 

7. <RUJi> 



Call up menu of RX SSB Specials. 

Call up Special for AF frequency 
response. 

Select field for 0 dB reference frequency. 
Enter 0 dB reference frequency. 

Alter f . (seven reference values) as 

requir^r 

Start test. 




8. Read AF frequency response (seven reference valu»). 

Note: If the radio set is unable to follow the changes of frequency that are necessary for measurement during the Special, the AF 
frequency response will have to be measured manually (see also Chapter 4). 



Rr Trequencu 
Offset 
Lerel^EHF 

ar 6EN n 



ze.e pv 
i.ee kHz 



RF- 




[Ref 


. At 


1 . 


e.ie 


kHz 




20. 0 


dB 


e.se 


kHz 




3.2 


dB 


e.se 


kHz 




e.e 


dB 


i.ee 


kHz 




e.e 


dB 


1.25 


kHz 




1.2 


dB 


1.60 


kHz 




3.4 


dB 


2.80 


kHz 


— 


23.0 


dB 






Frequency restwnse: the AF frequency 
response of the test item is shown in the 
form of seven reference values. The 0.dB 
leferenoe frequency is 1 kHz. 







BASIC Commands 



KEY 



Examples 10 settx 

(continued) 20 MODULation 

30 FOR 1=100 mV TO 1000 mV STEP 20 mV 
40 KEY 1 TO 5, "CONTINUE" , GOTO 80 
50 GENAL #I 

60 IF M_RMS > 220 mV GOTO 100 
70 KEY RUN 
80 NEXT I 
90 END 

100 PRINT "V >■ 220 mV !" 

Line 10 calls up the basic TX mask, line 20 selects the internal AF 
generators as the signal source for the RMS instrument (corre- 
sponds to striking the i rx mod/modgbTI key). Then a FOR...NEXT 
loop begins. The purpose of this is to increase the output level of 
generator GEN in 20-mV increments from 100 mV to 1000 mV 
(line 50). Each increase in level must be initiated by the user by 
striking the (continue) softkey. If the level measured by the RMS 
instrument exceeds 220 mV (line 60), the FOR...NE)<T loop is 
aborted by a branch to line 100. The actions of the program are 
easy to observe in the TX mask (change of level in Gen line, 
display of RMS instrument). 



8-50 
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ACPM(NKL) 



ACPM (NKL) 

Adjacent-diannel power is that part of the transmitted power ndiicb is emitted as noise power in each of 
the two adjacent channels. 



Connection 

Connect the RF jade of the nufio to the RF jack (tf the STABILOCK 4031. C onnect the NF jack of 

the radio to the MOD GEN jack of the STABILOCK 4Q3L 

Boundary conditions 

• Input power > 100 mW 



Measurement —> adjacent channel power 



1. <TX> + *<FM AM «W> 

2. <SPEC1AL> + <ACPM> 

3. <RF> 

4. <FREQUENCy> + <wert> + <ENTER> 



5. <M0D FREQ> + <wert> + <ENTER> 

6. <FM AM «M> + <wert> + <ENTER> 

7. <curaor d> + *<UNIT/SCROLL> 



8. <cursor d> + *<UNIT/SCROLL> 



9. <RUH> 



Access TX mask and set to FM mode. 
Access menu of TX special ACPM. 
Connect input jack. 

Adjust measuring receiver to channel 
frequency of radio unit and confirm the 
entry. 

Set modulation frequency. 

Set modulation level in Lev field and 
activate GEN A. 

Position cursor in Channel Space field and 
select channel spacing (10 kHz, 12.5 kHz, 
25 kHz and 30 kHz). 

Position cursor in M^acent Channel field. 
Select adjacent channel for wich ACPM is 
to measured and displayed 
(BoA Channdiy Upper Channel or 
Lower Channef). 

Start the measurement The measurement 
is repeated until <STOP> is pressed. 



10. Read adjacent channel powm' value displayed in ACPM field. If Both Channels is selected in the 
Adjacent Channel field, the adjacent channel power of the upper channel is displayed in the upper 
Imlf of the field, and the adjacent diannel power ctf the lower channel appears in the lower half. 



Note: The bequeocy ofbet of the input signal from the set frequency is displayed in the Qtfret field. In AUTORUN or remote 
mode the adjacent-diannel power is not measured continuously, instead one-cbot measurements are made. 





Measurements 



on Mobile Radiotelephones 
and Radio-data Sets 

Contents 

General Deicription 9.20 

Teit Setup 9.30 

SAT Loop Measurement 9.40 

Subdirectory 

(part of software options) 

NMT 900 Scandinavia 9. A 

Natel-C Switzerland 9. A 

NMT France 9, A 

NMT 450/900 BS-Test 9. A 

NMT Turkey 9. A 

NMT 450 Scandinavia. 9.B 

NMT Benelux 9.B 

C-NET Austria 9.B 

NMT 450 universal 9.B 

Netz-C FKG 9.C 

Net>C Portugal 9.C 

C-Net SAPO 9.C 

ETACS-UK 9.D 

Japan TAGS (J-TACS) 9.D 

EAMPS 9.E 

RC 2000 HD 9.F 

Trunking MPT 1327 9.G 

Trunking PAA 2424 9.G 

FMS 9.H 

VDEV-Durchwahl (extension dialing) 9.H 

VDEW digital standard 9.H 

ZVEI binary 9.H 

ZVEI binary (600 baud) 9.H 

POeSAG 9.H 

Cityruf (german version of POCSAG) 9.H 

POeSAG FFSK 9.B 

Combiner>Test 9.B 

US Signalling 9.H 

LTR + US Signalling 9.B 

DSAT/DST 9.H 

Microcell. 9.H 
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General description 



General Description 



The available memory cards, ocmtaining test software for celliilar radios of the various systems such as 
NMT 450, NMT 900, AMPS, E-TACS, Radiocom !^)00, C-NETZ FRG etc, perform the following basic 
function tests ctf the corresponding mobile stations (MS). 

a) MS initiated call 

b) BS initiated call 

c) Handoff to any trafBc channel during call in progress 

d) Changing MS power on traffic channel 



In the space provided for this Chapter (subdirectory), insert the text that comes with the software 
option (Memory Card) 



Additional or different test procedures are described in the appropriate system descriptioo. All the tests 
are started by pressing the corresponding softkey. The softkey depressed will then be displayed inverted 
until the test is completed. The softkey RETURN becomes simultaneously the STOP key (also inverted 
display) in order to interrupt the test procedure in the event of a defective MS. 



Connection setup 

Thereby the 4031, upon loading a program, switches to duplex operation mode and simulates the base 
station (BS). To establish a cormection with the MS, the 4031 first starts a system-specific handshake 
procedure with the MS and then commands the MS to the preset traffic chmmeL \^en the call 
procedure is completed the digital data exchange has succ^sfully been tested and now the measurement 
results of fi^uency offiet, deviation, and power of the MS are continuously displayed. 



Background signaling 

Manual switching to the DUPLEX mask takes you out of the test mask, and further typical radio 
measurements can then be performed. The signaling is continued that is necessary to maintain the MS- 
BS call connection. 

The green LED of the modulation generator GEN B illuminates to show that the signaling is generated 
in the background. The LED also illuminates if GEN B was switched off beforehand or this modulation 
generator (option) is not installed. 

Pressing the B/SAT key stops the badeground signaling. This can be recognized by the fact that the LED 
extinguishes and that t^ message ”Data module generator stopped” appears in the status line of the 
screen. The absence of the signaling leads shortly afterwards to termination of the connection between 
the 4031 and the radio set How long the connection can be maintained by a radio set without 
backgrotmd signaling depends on the cellular system. 








Test setup 
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Tesi setup 



Test Setup 




Cable connections : 4031 (MOD GEN) — > microphone input MIC of mobile; for measuring the modulation characteristics of 
the mobile transmitter. AF output (LW) of mobile — > 4031 (VOLTM); for measuring the sensitivity and demodulation 
characteristics of the mobile receiver. RF <~> RF = RF signal path. 

Checking background parameters 

All system programs that allow the entry of channel numbers use the GENERAL PARAMETERS mask 
for entering special-to-system values. So you must expect that, just by calling up a system program, 
declarations origmally made in the GENERAL PAILAMETERS mask will be overwritten. These 
original declarations are rapidly restored if they are stored as a setup and loaded after working with the 
system program. 
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SAT loop measurement 



SAT Loop Measurement 



The SAT loop measurement is necessary in cellular-radio systems if they work with a pilot tone (SAT) 
(eg NMT systems). The pilot tone (f = 4 kHz) is usually einitted from the base station with 300 Hz shift, 
received by the mobile and then transmitted back to the base station with as li ttle alteration as possible 
(without amplification/attenuation). Whether the base then sends the mobile a message to 
increase or reduce transmitting power, for example, will depend on the shift of the 'mirrored'' SAT. The 
procedure requires that the mobile should in fact 'Reflect” the SAT unaltered. This can be determined by 
a SAT loop measurement. 



Boundary conditions 

• Software option (NMT system or similar) on SYSTEM CARD 

• OPTION CARD fitted with 4-kHz bandpass filter 



Measurement — > SAT loop 



1. Load system program, fill in entry fields and set up radio 
connection (by <MTX> or <M0BILE>) . 

2. Switch to DUPLEX mask. 

3. Activate 4-kHz bandpass filter on OPTION CARD and cut into TX-DEMOD 
signal path (see also foldout 'OPTION CARD"), 

4. With <RX MOD/MOD GEN> and then calling up dBr meter 4031 SAT shift 
(300 Hz) is set to 0 dB (reference value). 

5. With <DEM0D> apply the demodulated SAT shift of the mobile to the 
dBr meter. 



6 . dBr meter shows every deviation of the mirrored SAT from the nominal value of 0 dB 





Use of 

lEEE-bus Controller 



Contents 



IEEE-488 Comnazids for the 4031 10.20 

Keyboard 10.20 

Measuring Assignments 10.40 

Output of Setting Parameters 10.40 

Entry of Special Characters 10.50 

Special Ccanands .10.60 

Output Format 10.190 

Service Request 10.190 
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rp.KF. commands 



IEEE-488 Commands for the 4031 



Hie IEEE commands largefy have the same effect as the corresponding manual entries on the keys or 
softkeys. With each command the upper-case liters are sigmficanL Lower-case letters within the 
commands can be omitted or entered as lower-case or upper-case letters (but: units like MHz must be 
entered con^lete). Spaces are ignored. There are examj^ of entries in Chapter 7. 

One of the addition records given in brackets is to be entered. Decimal points are only permissible in 
numeric values. Hie semicolon is used as a delimiter between two commands. 



1 -f Vi 


IEEE command 


RX 


SETRX 


TX 


SETTX 


DUPLEX 


SETDUplex 


dB REL 


DBRELative 


VOLT 


V_RMS 


DIST 


oIsTOrtion 


SINAD 


SINAD 


BEAT 


BEAT_ [oN.ofF] 


CCm filter 


CCm [oH.ofF] 


External filter 
(on OPTION CARD) 


EXTERnal [oN.ofF] 


VOLTM 


VOLTTteter 


DEMOD 


Ovulation 


RX NOD/HOD GEN 


HOOULation 


GEN A 


(SHA_ [Rx.Tx.oFf] 


GEN B 


ffiNB^ [Rx.Tx.oFf] 


EXT 


GENeI [Rx,Tx,<^f] 



FREQUENCY 


FREQUency (nunerlc value) NHz 

or RXFREquency (nunerlc value) NKz 

or TXFREquency (nunerlc value) NHz (only for duplex) 


LEVEL 


AHPLItude (maeric value) Dinension [dBm,dB|t.,iLV,niV] 


Nod. frequ. GENA 


NODAF (numeric value) kHz 


Nod. frequ. GENB 


NODBF (numeric value) kHz 


RX Hod. level GEN A 


RXAAN (numeric value) % 
RXAFK (numeric value) kHz 
RXAPH (nunerlc value) rad 
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i kkF. conunands 





IEEE commend 


RX Mod. level GEN B 


RXBAM (nuneric value) % 




RXBFM (nuneric value) kHz 




RX6PM (nuneric value) rad 


n denod. 


TX_AM 




TX~FM 




TX^PM 


TX level «N A 


GENAL (naerlc value) [a«/,V] 


TX level GEN B 


GENBL (nuneric value) [«V,V] 


DC-FM on 


DC_0N 


DC-FM off 


DCOFF 


ENTER 


ENTER 


Softkey 1 


1 




Softkey 2 






Softkey 3 




see special connand SOFTj 


Softkey 4 






Softkey 5 






Softkey 6 


— 




Cursor up 


CURUP 


Cursor down 


ctmoown 


Cursor left 


CURLEft 


Cursor right 


CURRIght 


Cursor hone 


CURHOme 


STEP 


Not provided 


OFF 


Not provided 


SCOPE 


SCOPE 


ANALYZER 


ANALZ 


MEMORY 


MEMORy 


AUX 


AUXIL 


Relay set/reset 


RELAY (nunber of relay : 


TTL output set/reset 


TTLOUt (nunber of TTL output: 



If a value 99 Is entered Instead of tlw actual nuirtwr of the relay or TTL 
outfxjt, as aeny as 24 relays or 20 TTL outputs can be addressed 
slojltanwusly (1 - set, 0 - reset, X > no change). 

Exaigple: TTLOUt 99 10X11 

^ TTL output no. 5 
TTL output no. 1 



RF level On/Off RFLEVe) [oN,ofF] 



Note: After each change of nask, eg from the TX to the RX oask, you should wait about 1.5 s before 
entering the next comund. 








RF frequency 


KTXFRequency 


RX RF frequency 


PRXFRequency 


AF frequency 


HAFFRequency 


TX RF frequency 


PTXFRequency 


TX offset 


HTXCyfset 


RX RF offset 


MWOFfset 


TX power 


MPOKr* 


RF level 


PRXLEvel 


TX sel. power 


NSPOHer 


GEM A frequ. 


PGAFRequency 


Oenod. 


HDENOdulation 


GEN B frequ. 


PG^Requency 


RNS 


M_RMS 


GEN A level 


PGALEvel 


DC V 


H~DCV 


GEN B level 


PGBLEvel 


DC A 


H_DCA 


Cont. RF level 


PCONTInuous 


TTL irquits 


HmiG 


Step RF frequ. 


PSTFRequency 


VSHR 


NVSHR 


Step RF level 


PSTLEvel 



) C^nHrwt In ATJTORUN and eontrcdler inodes in raitinitar. Observe the tnazunum permissible RF inpst power because the 
waming REDt/CERF'PO WER (see also CbqiteT 1) does not appear in these modes. 




Produces the basic settmg and erases the RAM. This command may 
not appear within a command string but only at the end or singly. 

Note: This command is not available in AUTORUN mode. 
(Alternative: execute total dear, store this status as a SET file and call 
up u^en needed with the BASIC command SETUP). 



Device Clear Warm or cold start Depending on the declaration made in the status mask, 

the Communication Test Set executes other a reset or a total reset following 
a Device Clear command. You must wait at least SOO ms after this command 
before entering anotho one. During this time the IEEE device of the Test 
Set is ie the 1 kkF. bus is in an undefined state. 

Note: This is a ccmtroller ccmimand. Its notation will depend on the 
controller that is used. 
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IEEE commands 



SETXYll,cc,[X, ] 



STOREdata 



11 = line 
cc = column 

This command permits the setting of functions that are switched on or off by 
the scroll variables cross or blank. Enter either a blank or a cross. X sets and 
blank clears the function. 

Note; Only available in firmware versions < 2.58/3.58. In new programs use 
the command WRTVA instead of SETXY. 

data = character string to be stored (max. 100 characters) 

The command creates the file RESULT.RES on a MEMORY CARD and 
stores the character string in this file. Depending on the available capacity, 16 
or 4 Kbytes are reserved for the file. If there is already a RESULT.RES file, 
the character String is added to the end of the file. If there is no more 
reserved space available, the RESULT.RES file is renamed 
RESULTFULL.RES and a new RESULT.RES file is created (see also 
Chapter 7, "Storing Test Reports"). 

Note: If there is no more memory available on MEMORY CARD or no 
MEMORY CARD adapted, an error message will appear and the program is 
halted. 



This command is not available in AUTORUN mode. 
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TEF.E PJMTimanHg 



DISPx.text 



DISPO 

HCOPYaaa.bbb 



HELP 



X ; nmnber(tflme,x — 1>9, A-H; 

X > 1 corresponds to line 1, 

X « H correspcmds to line 17 
text : character string to be ou^ut 

Permits the placement of text anscreen (p<^er or other message for a user). 
The text is output m the current mask in line x If there is already text in the 
output line defined by x, it will be overwrittm. In the SCOPE and 
ANALYZER mask no text should be placed in the windows because these 
are overwrittoa by each measurement ^cle. 

Note: Inqjoitant messages from the Communication Test Set can be 
ovmwiitten unintentionally by the DISPx,text command. 

Example of ose of command in controller programs 
« 

1250 OUTPUT 725; 'DISPS, measurement started" 

1260 OUTPUT 725; "DISPB, measurement 1" 

Example of ose of command in AinORUN programs 

50 DISP3, measurement started 
60 DISPB, measurement 1 

The text "measurement started" is read out in line 3, the text "measurement 1" 
in line 11 of the current mask. 

Clears the screen. 

aaa : start line,aaa » 1>256 
bbb : end line,bbb » 1*256 

This command prints a defined area of the current masL The start line and 
the end line are to be entered. These values are pixel lines; a text line on the 
screen comprises twelve pixel lines (eg HCOPY013.024 prints the second text 
line). The output will be in the printer format as selected under GENERAL 
PARAMETERS (Printer field). 

Writes the coordinates of that entry field on which the cursor is positioned 
mto the status line. These coordinates are necessary for the SCRL command. 

Note: This ccnnmand is not available in AUTORUN mode. 
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ccmunands 



INPUT 



KEYBOard 



IEEE 



Repbces the status Une with an entry field for maximally 40 characters. Digits 
can be entered with the numeric keypad, letters with the softkeys. After 
confirmation with < ENTER > the content of the entry field is read out on 
the controller. 

WAIT X x-ONorOFF 

The cornmand checks whether a key on the Communication Test Set is struck 
and outputs a character assigned to this key to the controller. The strode key 
can be identified from the follovnng table. KEYBOard WATT ON halts the 
program until a key is struck cm the Communication Test Set. KEYBOard 
WATT OFF does not halt the program. If no key is struck at the moment of 
testing, the *@* character is output to the controller. 

Note: This command is not available in AUTORUN mode. 

Table of key/character asagnments 



Kev 


Character 




Kev 


Character 


cursor 1 


Blank 




PRINT 


K 


cursor u 


I 




OFF 


L 


cursor r 


• 




DIST 


M 


cursor 0 


# 




STEP 


0 


+ (plus) 

- (minus) 






Frequency 

AMPLITUDE 


P 

Q 


. (point) ’ 






MOD FREQ 


R 


0-9 


0-9 




FM AM 4>M 


S 


SI 


: 




BEAT/SINAD 


T 


S2 


; 




HELP 


V 


S3 


« 




CCITT 


W 


S4 






DIM 


X 


S5 


> 




SCOPE 


Y 


S6 


? 




ANALYZER 


Z 


TX 


A 




MEMORY 


[ 


RX 


B 




AUX 


\ 


DUPLEX 


C 




Handwheel turned left 


P 


VOLTM 


D 




Handwheel turned right 


q 


DEMOD 


E 




ENTER 




RX MOD/MOD GEN 


F 






@ 


VOLT/dB REL 


G 




No key pressed 


GENA 
GEN B 


H 

1 








EXT 


J 
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iH.K.K commands 



LOCAL: text text - character string to be output 

Switches the 4031 to manual operation. The monitor shows the maslf last 
called up. The text of the LOCAL command appears in the status line (max. 
50 ch aracters). The softkeys have the CONTINUE function, ie the program 
(llitiF. or AUTORUN) is continued as soon as you strike a softkey. 

Example of use of command in controller pn^mms 

60 OUTPUT 725; TOCALAdjustPWR= 5.0 W THEN 
CONTINUE" 

70 OUTPUT 725; "M_POWER" 

80 ENTER 725; A$ 

The uso^ is asked to set the radio set to output power of 5.0 W in the ongoing 
mask and then strike a softkey. 

LOCKR Disables the OFF key in remote mode. The Communication Test Set can no 

longer be switched from rmnote to local mode. LOCKK is canceled by the 
LOCAL command or striking the CLEAR key. 

Note: This command is not available in AUTORUN mode. 

NSOFTx.text x ■> number of softkey 

text • field label of softkey (max. 51 characters) 

Command for labeling softkey fields. The softkey fields 1 and 6 can hold 
maximally seven and all others manmally ei^t characters. If the text is 
longer than permitted, the field of the foUowing softkey will also be occupied 
without a space. The text across all six softkey fields may not be more than 51 
characters. 

Example of use of command in AUTORUN programs 
40 NS0FT1,RETDRN 

50 NS0FT4, Connect new mobile to RF 

Softk^ field 1 is bbeled with the text "RETURN", softkey fields 4-6 with the 
text "^nnect new mol^ to RF". Softkey fields 2 and 3 remain unaltered. 

Note: This command is not available in AUTORUN mode. 



rnmTnanHg 
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TF.KF. commands 



PAR Out 



RDXY XX 



RESET 



text text “ character string to be output 

length of character string in controller programs: 80 characters 
length of character string in AUTORUN programs: 49 charactns 
minus space for line number and command 

This command outputs the character string "text" to the Centrcmics interface 

(option). If the last character of the string is there will be no line and page 

after text on^ut 

Example of use of command in contndler programs 

1450 OUTPUT 725; TAR_Outaesult" 

1460 OUTPUT 725; TAR“OuL- + AT 

Example of use of command in AUTORUN programs 

50 PAR Outnesult 

60PARlOutA$ 

Hrst the text "result" and thm the content of the variable AS is output on the 

Centronics interfoce. 



77,11 XX = start-line coordinate of field 

77 start-column coordinate of field 
11 length of field (1-49) 

Reads contmits of a screen field. 

Note: This command is not available in AUTORUN mode (but see BASIC 
command RDXY in Chapter 7). 

Query whether a reset or total reset was executed while the program was 
running on STABILOCK 403L If so a "Y", otherwise an ”N", is output as the 
result to the controller. At the same time the flag queried with the command 
is reset. 

Note: This command is not available in AUTORUN mode. 
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I KKP- fiimmaTiHg 



RESULtn 



SOFT_s of tkeyname 
60T0_s of tkeyname 



n > number of result field 

Applies to Uie masks of the software options (Chapter 9) and to the DTMF 
(Chapter 8) and sequential masks (Chapter 5). The command outputs the 
content of a result field to the controller (n = number of result field in the 
mask). 

Exn^ls of use of ooenand in controller programs 

1450 OUTPUT 725; "EESULTl* 

1460 ENTER 725; A$ 



Brample of use of ccmnand in AUTORUN programs 

40 A$ - RESULTl 

* 

* 

The variable AS is given the content of result field 1. 
sof tkeyname ~ name of softkey fimcdon 

These commands enable the programming of functions addressed by softkeys. 
The effect of the two commands is idoitical, but only SOFT_... is permissible 
in AUTORUN programs (GOTO_... dmplffies the analysis of a controller 
program if a submask and not a function is called up), llie name of the 
softkey function and not the number of the softkey is entered. In this way the 
program documents itself automatically and you are safe against any shifts in 
the softkeys. 

Example: SOFT_RF DIR co;q>ling of RF DIRECT socket 
GOTO_SPECIAL » calls up Specials nmnu (only controller program). 
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lEEE commands 



SCRL_11 , cc , svname 
VRIXYll , cc , svname 



SER Out: text 



11 • line (2-digit) 
cc ” (2-digjt) 

svname * of scroD variables 

These commands enable the programming of functions that are addressed by 
scroll variables (eg SINAD or S/1^. The effect of the two commands is 
identicaL 

Here the entry parameters are line (U, 2-digit) and first (cc, 2-digit) of 

the corresponding entry field {dns tte name ctf the required scroll variable 
(see also HELP command). In this way the controller program documents 
itself automatically. As an alternative to these two commands the special 
command WRTVA is also permisrible and requires no calculation of 
coordinates. 

Example; SCRL 14,24,SINAD > select scroll variable SINAD in field 14/24 
(RX Special SENS). 

Note: This command will not wtmk for scroll variables that only have a blank 
or a cross as the variable; in such cases use the special command SETXY or 
WRTVA. 

In new programs use the command WRTVA instead of SCRL and WRTXY. 
text “ character string to be read out 

Produces readout of the character string "text" (max 50 characters) on the 
RS-232 interface (option). The communication protocol declared on the 
second page of the GEl^RAL PARAMETER mask will apply for this. 

Examples of ose of command in AtTTORUN programs 

50 SER_0:CEAH053 
* 

The text "CHAN053" could be a control instruction for a test item, for 
example, to set channel 53. 

• 

50 A$-"CHAN"+VAL$(c) 

60 B$-=TRAFFIC 
70 SER_0:#A$+B$ 



Instead of "text" it is also possible to use a string variable preceded by a sharp 
agn ((mly use # oact). 
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TP.P.F. rrttntnanHg 



SER_In Reads in a duu^cter stxing (max. 1000 characters) with the declared 

conununication protocol on dbe RS 232 interface (option). The end of the 
characKn’ string can be seen from the marking that was also declared on the 
second pa^ of the GENERAL PARAMETERS mask (normally CR +LF). 
Only in AUTORUN programs: diaracter strings of max. 49 characters can be 
loaded into any available string variable (AS, B$, CS, DS, E$, FS, MS). 

Longer character strings can only be loaded into the string variable. MS is 
also used as a buffer for measured results however, so it is advisable to 
immediate^ allocate important contents of MS portion by portion to other 
string variables (see Chapto' 7). 

Examples of use of command in AUTORUN programs 

50 PRINT SERJ 

The read-in character string has 124 characters for example. The first 49 
characters appear on the screen and all characters are al^ output to a 
printer. Whether this actually inints all the characters will depend on the 
particular printm^. If the character string is distributed to a number of string 
variables in portians of max. 49 characters each (see following example), the 
charactm^ 50 dirou^ 99 can also be shown on the screen for instance. 

« 

50 M$-SER_I 

60 A$-M$(I,49):B$-M$(50,98) 

70 C$-M$(99,124) 

80 PRINT B$ 

The string variable MS is loaded with 124 characters for example. Split up in 
three portions, these characters are allocated to other string variables. 



50 B$-SER_I 

60 IF B$-~0K" PRINT 'PASS" 

The read-in character string is loaded into string variable BS and undergoes a 
comparison operation. 



10 M$-SER_I 
20 C$^(80,83) 

30 IF CS-*1502* PRINT 'PASS* “1502' 

The read-in character string is diecked to see if it contains the substring in 
the 80th through 83rd places. 
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Reads in a character string (max. 1000 characters) with the declared 
cammuoication {votocol oo the RS-232 interface (option). The end of the 
character string can be seen frcmt the mariring that was also declared on the 
second page of the GENERAL PARAMETERS mask (normally CR+UF). 
Application: for base stations that continuonsly transmit character strings 
terminated with an end marker, the beginning of tlm next character string is 
waited fen* and this character string is then read in up to the end marker. 

Only in AUTORUN programs: character strings of max. 49 characters can be 
loaded into any available string variable. Longer character strings can only be 
loaded into the string variable MS. MS is also used as a buffer for measured 
results however, so it is advisable to immediately allocate inqx)rtant contents 
of MS portion by portion to otho^ string variable (see Chapter 7). 

Example use of command In AUTORUN programs 
* 

50 PRINT SER_IK_FT 

The read-in characto^ string has 124 characters for example. The first 49 
charactos ai^iear on the screen and all characters are al^ output to a 
printer. Whether this actually jnints all the characters will depend on the 
particular printer. 



Note: This command is only available with firmware versions 2 2.56 and 
RS-232 EPROM versions h L20. 
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SETXYzz.ss, [X, ] 



STOREdaten 



zz = Zeile 
88 - Spalte 

Dieser Befehl ermdglicht das Setzen voa Funktionen, die iiber die 
ScroUvariablen Kreuz oder Blank ein- oder ausgescbaltet werden. Als Zusatz 
ist bier entweder ein Blank oder ein X anzugeben. X setzt. Blank loscht die 
Funktion. 

Hinweis: Befehl wird in Firmware-Version k 2.58/3.58 nicht mehr 
imterstutzt. In neu zu erstellenden Programmen statt SETXY das 
Kommando WRTVA verwenden. 

da ten = abzuspeichemde Zeichenkette (maximal 100 Zeichen) 

Das Kommando legt auf MEMORY CARD das File RESULT.RES an und 
speichert die Zeichenkette in diesem File. Abhangig vom verfiigbaren 
Speicherplatz wird fiir das File 16 KByte oder 4 KByte Speicherplatz 
reserviert. Ist bereits ein RESULT.RES-File vorhanden, wird die 
Zeichenkette an den Inhalt des Files angehwgt. Ist kein reservierter 
Speicherpbtz mehr zur Verfugung, wird das F^ile RESULT.RES in 
RESULTFU1X.RES umbenannt und ein neues File RESULT.RES angelegt 
(siehe auch Kapitel 7, "MeBprotokoll speichem"). 

Hinweis: Ist kein Speicherplatz mehr auf MEMORY CARD verfiigbar, oder 
keine MEMORY CARD adapdert wird erne entsprechende Fehlermeldimg 
eingeblendet und das Programm gestoppt. 



Achtung: Dieses Kommando ist im AUTORUN-Mode nicht verfiigbar. 
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WRTVAnn, value 



nn - identification number entry field 
(visible after <HELP>) 

value * scroll variable or mmiaic value withunit or 
•# variable" 

this command any entry field (numeric or scroll) can be given the 
required content 

Example: WRTVA03.66 uV sets Level (field 3 in RX mask) to 66 p.V. 

Same resiik with WRTVA03,#V (V - 66 uV). 

Example of use of cmnmand in omtroUer programs 

1780 OUTPUT 725; "WRTVA25,S/N" 

* 

« 

Example of use of command in AUTORUN pit^r<uns 
50WRTVA253/N 

The scroll variable S/N is entered in field 25 (sensitivity measurement 
SINAD or S/N) of the Special SENS of the lUC mask. 

Note: UMenuCard is selected instead of a printer and you change to a printer 
during the program, previously stored di^ can be lost Reason: the 
Communication Test Set stores data intended for a MEMORY CARD in a 
buffer. If the buffer is full or if the program is ended, the content of the buffer 
is transfered to the adapted MEMORY CARD. After you change to the 
printer, the content of &e buffer is no longer transfered and the data are lost. 
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ZOOM z 



c,r;text z - 



1 > RF power 

2 > — > Modulation 

3 — > RMS 

4 ---> AF power 

5 > OfEset (omfy for TX or duplex) 

6 — > Voltmeter 

7 > Ammeter 



c - center value with cHmension 
r - range value without dimension 
text • text of max. 50 diaracters 



The commas and the colon always have to be entered. 

This command produces callup of a zoom bmcdon in virtually any operating 
state of the 4031« eg for tnamial adjustmenL The entered "text” is shown in the 
status line on the screen (eg adjustment instruction). The softkeys have the 
CONTINUE function. The next AUTORUN or EEEE command is not 
accepted until a softkey is pressed. 

Example of use of command in controller pn^^ams 

1950 OUTPUT 725; "SETTX" 

1960 OUTPUT 725; "ZOOM_l^^djust to P - 5 W 
Example of use of command in AUTORUN programs 
50 SETTX 

60 ZOOM_14W^djust to P = 5 W 

Display of the zoomed RF power meter (FWR). For P ^ 5 W the pointer of 
the meter is midscale. The lower end of ^e scale is 3 W, the upper end 7 W. 
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Output Format 



The output format of the 4031 offers two different modes of presentation: 

PRSTRing Decimal format (standard) 

PREXPotential E]qx)nential format (IEEE fcmnat) 

Note: Neither command is available in AUTORUN mode. In some measunanents (eg MDEMO) two 
values are output (fc»mat: value 1 SPACES value 2 CRLF). 



Exponential output format 
Character 1 
Characters 2-11 
Character 12 
Character 13 
Charaaers 14-15 
Characters 16-17 
Characters 18-20 
Characters 21-22 



Sign of mantissa 

Mantissa 

•E" 

Sign of eqxment 
Exponent 
Tw Spaces 

Dimention (left-jtistified) 
CRUF 



Dedma) output format 
Characters 1-9 
Characters 10-11 
Characters 12-14 
Characters 15-16 



Measured value (lig^-justified, max. 9 places, filled out with spaces) 
Two spaces 

Dimention (left-justified) 

CRLF 



Service Request 



The SRQ is enabled by the SMASK command (Set SRQ Mask, not available in AUTORUN mode). 
Values between 00 and 3F are legal 

The meaning of the individual bits is as follows: 

Bit 0 Error occurred (message in status line) 

Bit 1 Synthesis nnsyndutmi^ 

Bit 2 Wrong command (syntax error or control character m string) 

Characters 3-5 Always 0 (resmved for later use) 

Bit 6 SRQ bit, ahrays 1 

Bit 7 Always 0 (reserved for lator use) 



Counsellor 
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Training with Screen Masks 



The purpose of the course "Training with Screen Masks" is to famiharize you step by step with 
elementary operating rules of the 4031. This is best done in close contact with the instrument itself and 
will tcike about three to four homs. Before starting the course however, first read the sections 
"Preparations for Startup" and "Notation Rules" (Chapters 1 and 3). 

Do not worry if you feel thin gs are getting on top of you when you are in the middle of training: you can 
always turn to the summary of operating rules in Chapter 3 for quick reference. The foldouts in Chapter 
12 provide you tvith details of the different screen masks. The course itself is not meant to be a reference 
source. Just work through it once and then it has fulfilled its purpose. 



Training with Status Mask 



Objectives 

• Familiarization with status mask 

• Correcting false entries 

• Moving to further entry fields 

• Familiarization with softkeys 



• Recognizing, opening and closing entry fields 

• Enquiring for permissible entry limits 

• Enquiring for scroll variables 



Callup of status mask 

Following startup with < POWER > the monitor of the 4031 very likely does not yet show the status 
mask, so you will have to call it up. Press the < QFF> + < CLEAR > combination of keys. The 4031 
acknowledges this with a signal tone, clears the mask on its screen and calls the status mask up on the 
screen after a brief pause. 



Open up the Status Mask foldout in Chapter 12 so that you can look at the illustrated status mask while 
you are reading this text. 



If you do not make any entries on the STABILOCK 4031 for a longish period of time, the mask that is 
momentarily displayed will be replaced by a message prompting you to press any key. The position of 
this message constantly changes. In this way the monitor is protected against burns, especially if the 
display is set very bright. As soon as you press a key, the monitor will again show the mask that was 
originally on the screen. 
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Messages of status mask 

The status mask provides you with important information about the current status of your 4031. The brightened 
up number following IEEE-488 ADR. is the lEEE-bus address of the 4031 that is set ex works. And after the 
Mode message TALK & LISTEN indicates the operating mode of the IEEE bus that is set ex works. CR&LF is 
likewise a setting ex works that concerns remotely controlled operation of the 4031 (control command). You 
will learn in this lesson how to alter these ex-works settings. 

From the last message SOFTWARE-VERSIONS you can see with what software versions your 4031 is presently 
fitted. The identifying numbers of the software follow the brief designations of the associated microprocessors 
HOST-MCU, CRT-MCU, RFIAF-MCU as well as CELL-GEN, CELL-ANA (DATA module option) and IFC- 
MCU (RS 232/Centronics interface option). CRC (cyclic redimdancy check) checksums of the software are also 
indicated. In the event of servicing these checksums help to identify an error in the system software. 

You do not have to pay any attention yet to the brightened up fields at the bottom edge of the screen. There is a 
special reason for these fields that you will learn about further on in this lesson. 



The terms "Mask" and "Entry field" 

The status mask is one of several masks (screen pages) that the 4031 - depending on the operating mode - is 
able to show on its screen. The term "Mask" indicates that the appearance of the individual screen pages is 
largely determined by the 4031 (display fields). Certain parts of the mask (entry fields) are left blank however: 
these are the only fields that the user may access; the remaining fields on the screen (text fields) may not be 
accessed. The 4031 offers you two different kinds of entry field: 

• entry fields for numeric values (numeric fields) 

• entry fields with given variables (scroll fields) 
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The vast majority of entry fields are numeric fields. You will soon learn about one of these fields together with 
two scroll fields. But first note that there are "pure" numeric fields, "mixed" numeric fields and "hidden" numeric 
fields. You will learn more about these later on when training with the RX niask. 



Display of entry fields 

The status mask shows you how the 4031 presents entry fields: following the text field IEEE-488 ADR. the 
lEEE-bus address is displayed on the screen inverted (dark script on a bright background). This is in the entry 
field that is currently active. To be more precise, this is a pure numeric field because it only contains numerics. 



Normally a text field is assigned either just a numeric field or just a scroll field, the text field providing 
information about the meaning of the particular field. In such cases the operating instructions refer to 
both of the fields imder the designation of the text field. If the muneric IEEE-488 ADR. is being 

spoken of for example, the numeric field is meant that follows the text field of the same name. If a text 
field is followed by several entry fields however, the latter will have to be named after their content. 




IEEE-488 flOR.: m 
SOFT UfiRE- VERS IONS: 



SIfiBILOCK 4031 

SERIRL NO. 1088010 



Node : TfiUK S LISTEN CRSLF 
DCL - CLR 



HOST-MCU : 


3.58 


CRC 




RD8E 


CRT-MCU : 


2.55 


CRC 




8170 


RF/flF-MCU: 


2.5F 


CRC 




IBEF 


CELL-GEN : 


1.00 


CRC 




E465 


CELL-flNfl : 


1.00 


CRC 




550B 


IFC-NCU : 


1.00 


CRC 




32F3 



The Mode text field is followed by three scroll 
fields TALK & LISTEN, CR^LPand EOI. The 
EO/ field is inverted here, ie it is the current entiy 
field. 














The 4031 always marks the momentarily valid entry field by showing it inverted and expects a reaction on your 
part to this field (exception: the inverted fields at the bottom edge of the screen are not entry fields). You then 
have the choice of "opening" the marked numeric field with an entry or of moving to another entry field. 
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Opening numeric Held 

In the case at hand the field indicates the lEEE-bus address (25) of the 4031 that is set ex works. You 
may now alter this address, but first you must open the numeric field. There are two ways of doing this: 

• Opening of numeric field by entering number 

• Opening of numeric field with < ENTER > 

Choose the first method by entering any two-digit value on the keys of the numerics block: 

< value > 



Correcting entry 

Wrong entries can be corrected at any time with the cursor keys as long as a numeric field is open. An 
opened numeric field can always be recognized by the flashing cursor. 

If you have entered the first digit of the new bus address Incorrectly for instance, just tap the cursor key 
pointing to the left so that the cursor marks the wrong digit. Then you can enter the correct digit. For 
longish numeric fields there is a possibility for correction that you will learn to appreciate, namely the 
auto-repeat function of the cursor keys: keeping one of the keys depressed produces the same result as 
striking it several times. 



Within an opened numeric field you can only move the cursor with the key pointing to the left or to the 
right. 



Closing numeric field with < ENTER > 

Simply entering the new bus address does not complete the entry procedure. The entry is not completed 
until you have decided that the entered value is correct and transferred it to the 4031 by striking 
< ENTER > . < ENTER > closes an opened numeric field. You recognize this by the fact that the flashing 
cursor disappears. A closed numeric field can also be opened again with < ENTER > to make a 
subsequent correction for example. 

Before transferring your entry of the lEEE-bus address to the 4031, correct it to 45. This wll help you to 
follow a demonstration that shows how the 4031 deals with illegal entries. 
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Rejecting illegal entries 

The 4031 reacts to the transfer of the bus address "45" with a warning tone and ignores it. Reason: the set 
always checks whether an entered value is within the permissible range. Legal values are always between 
the limits (see data sheet) for which the 4031 is specified. 



Every attempt to transfer an illegal value produces a warning tone; at the same time the numeric field 
again shows the value that it contained before the illegal entry. 



Enquiring for permissible entry limits 

If you are now wondering what values are permissible for the bus address, the Communication Test Set 
itself will help you. Only the appropriate numerie field must be open. Then the 4031 automatically 
assigns the HELP key the task of presenting the permissible entry limits on the screen. Just try it: open 
the numerie field for the bus address again with < ENTER > and then strike the HELP key. The 4031 
will immediately show you at the bottom of the screen, in the socalled "Notice line", between what valid 
bus addresses you may select. Now enter the required value or again choose the address set ex works and 
close the field with < ENTER > . 



Finding further entry fields 

You may not be able to see them yet, but the status mask has three more entry fields (scroll fields) to 
offer you. You can reveal these entry fields with < HELP > , but not until the numeric field of the bus 
address has been properly closed. Because in this way the 4031 realizes that you are not trying to find out 
what the permissible entry limits are. 

So tap the HELP key again: straight away the 4031 will then briefly mark the Mode fields 
TALK & LISTEN, CR&LF and the followmg blank field by inverting them. These are the scroll fields 
you are looking for and they are all assigned to the Mode text field. Consequently these scroll fields are 
named after their content. In contrast to numeric fields you cannot enter values in scroll fields but 
mstead must select one of the several fixed scroll variables. 

All entry fields show a number between 0 and 99 after < HELP > for purposes of identification. This 
identification is important if the entry fields are assigned new contents by an ALITORUN program (see 
Chapter 7) or the controller. 



As long as you have not opened a niuneric field, < HELP > will briefly mark all entry fields of a mask, 
except for hidden numeric fields. 



Revealing the entry fields of a mask is an aid to your memory and does not necessarily have to be done 
before moving to the next entry field. 
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Moving to next entry fleld 

The next entry field is to the right of the one that is still active, so the cursor key pointing to the right takes you 
to the TALK & LISTEN scroll field. First you must have closed the numeric field for the bus address. 

Otherwise the cursor keys, as already described, would govern the cursor within the numeric field. 

With other masks you will find that you have to use the other cursor keys too when moving to other entry fields. 
Basically it can be said that every entry field cttn be reached with the cursor keys as long as you have not opened 
a numeric field. The entry field that is momentarily active can always be recognized by its inverted display. 

Using the vertical cursor keys you can also leave a numeric field if it has not been closed with < ENTER > . 
However the numeric field then keeps the value that you last confirmed with < ENTER > . 



Enquiring for scroti variables 



TALK & LISTEN is the first scroll variable (entry variant) of the scroll field that is set ex works. This says that 
the 4031 can transmit and receive data together with external devices in bus operation. The other scroll 
variables that the entry field has to offer are revealed with the UNIT/SCROLL key. Strike this key and the 
4031 will present TALK ONLY as the second scroll variable. The 4031 is then exclusively a transmitter of data. 
Repeated operation of the UNIT/SCROLL key produces the scroll variables in an endless sequence in the 
scroll field (scrolling). If you try this, you will see that only the active entry field presents the two variables 
mentioned. Now use < UN1T/SCR0LL> to select TALK & LISTEN again. 



Sch lumberger 



IEEE-488 ADR.: ^ 



STfiBILOCK mi 

SERIAL NO. 1088010 

Mode ; TALK & LISTEN CRSLF 
DCL =• CLR 



Here the scroll fields of the status mask have been 
assigned the alternative scroll variables. The 
alternative to scroll variable BOI, a blank field, is 
only visible when this field is active. 



SOFTWARE-VERSIONS: 



HOST-MCU : 


3.58 


CRC 




ADAE 


CRT-MCU : 


a. 55 


CRC 




8170 


RF/AF-MCU: 


a.5F 


CRC 




IBEF 


CELL-GEN : 


1.00 


CRC 




E4S5 


CELL-ANA : 


1.00 


CRC 




550B 


IFC-MCU ! 


1.00 


CRC 




32F3 



HU-REVISIOhS 



START 



OPTIONS 
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So’oU fields do not have to be opened and then dosed again for the selection of a variable. As soon as 
^u have declared such a field as the active field, the required scroll variable can be up 
unmediately with * < UNH /SCROLL > , Afterwards you can exit from the field straight away by moving 
to another field, for example, or even by calling up another mask- the selected scroll variable is 
preserved. 

Perform moving to the other two scroll fields and up the scroll variables by yourself. You will Fmd 
details about the mMnm£ of the scroll variables in the foldouL 



Familiarization with softkeys 

Now it is time to look at the exception mentioned above, ie the inverted fidds at the bottom edge of the 
screen. These fields show the functions that are momentarily offered for the keys Si through S6 
(softkey) finther below. The name "softkeys" already indicates that the functions of the keys are 
determined by the software of the 4031. And this is done m such a way that the keys always have the 
functions that are necessary for the selected opaadng mode. The appropriate key simply has to be 
tapped to call up a function. The softkey functions represent to a certam extent mdividual labeling of the 
keys SI through S6, so the different functions are always named m requests to operate softkeys, eg 
< OPTIONS > . The italics indicate that a softkey will be operated. 

The six softkeys replace a large number of conventional keys. Thus the dear and straightforward front 
panel of the 4031, which enables you to work speedily and inmiinizes the risk of incorrect operation. 



One and the same function can be assigned with equal priority to several softkeys. In the status for 
example, each of the functions is assigned to two keys, it being irrelevant sriiich of the two you strike to 
call up the function concerned. The softkeys of the status mask are assigned the following three 
functions: 

<HW-REVISIONS > takes you to a mask that states the development status of the different stages of the 
4031. The codes quickly help to produce a common basis for understanding if you telephone for advice. 

< SELF-CHECK > takes you to another mask permitting the start of a self-diagnosis program. For 
further details see the SELF-GHECK foldout contained in Chapter IZ 

<START> calls up the RX mask, ie puts the 4031 into the mode for receiver measurements. 

< OPTIONS > calls up a mask that provides doser details of any options that are incorporated - in 
particular the OPTION CARD. 
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If you want to, take a look at the three masks HW-REVISIONS, SELF-CHECK and OPTIONS and then 
return to the status mask with <J2£7I/RN>. But wait a while b^ore calling up the RX mask. 



yri lunb 



Duplex ACPn : installed 

Can B : 

Control— Interface s 



Opt Ion Cord s — —— — 

- DTMF : 

- DC>'V/ft s 

— Opt.Hodul: 

- n Iter 1 : 

- n Iter 2 : 

— Vor. Notch: — 



Dato Nodule s 

RS232 y Centronics t 

IF-TrackJna— Uni t : 



The OPTIONS misk showc the hardwue c^oas 
inocnpaiated in your 4031. 



Kt I UKt4 



What are "deEauIt" settings? 

Default has the meaning of a placeholder or cx-works setting. These placeholders appear in the 4031 when a 
setting is possible but you have not yet altered anything. Default setti^ are, for example, the contents assigned 
ex works to the entry fields. But the functions of the softkeys and the other keys also have default settings. They 
all simpfy serve the purpose of creatmg a reproducible, initial operating status for the 4031. 



< OFF> + <:fTl.FA'R> or < OFF> 4- <POWER > (upon startup) produces all default settings 
compulsorily and calls up the status mask (master reset or total reset). This deletes irrevocably all 
settings seleaed beforehand by the user! 



Switching on/off with <POWER> 

If you only switch the 4031 on and off with < POWER > , the settmgs that you have selected are preserved. The 
entries in the entry fields will not be deleted for example. What is more, the 4031 will immediately present after 
switch-on the basic mask that was active before switch-off. Thus an intmrupted measuring routine can quickly 
be resumed. The operating status is stored by a battety-buffmed RAM, so it is possible to continue working 
straight away even after power outages. 
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Training with RX Mask 

Objectives 

• Familiarization with RX mask 

• Fast access to entry fields 

• Working with handwheel 

• Presetting stepi^ width for frequency and level 

• Familiarization with hidden and mixed numeric fields 

• Correct working with sofikeys 

• First contact with RX Specials 



Callup of RX mask 

The RX mask is one of the three basic masks of the 4031. The other two basic masks are the TX mask 
and the DUPLEX mask that is linked with the optional duplex FM/0M demodulator. Call up the RX 
mask with < START >. This is the basic mask for all receiver measurements. But to begm with it is only 
to be your training partner for getting acquainted with further elementary operating rules. Once you can 
master the operating rules of this mask, you will already know most of the operating rules for working 
with the TX and DUPLEX mask. 



Open up the basic RX mask foldout m chapter 12. The differences between the illustration and the RX 
m^ that is visible on the screen are no reason to get uneasy; the differences are of no importance, they 
stem from the &ct that the illustration shows an advanced operating status m receiver measurement. 



LEDs maik operatiiig status 

Calling up the RX mask activates a number of LEDs on the front panel of the Communication Test Set. 
Thus the 4031 shows its operating status, vkdiich at the moment is solely determined by default settings. 
An illuminated LED means that the function assigned to it has been seleaed. Certain functions can only 
be called up m the RX mode and others only m the TX mode; then there are functions which are 
independent of the operating mode. The colours of the LEDs mdicate these relations. 

Green: ftmction in RX mode 

Red: function in TX mode 

Yellow: function independent of mode 
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At the moment the LEDs the followiog operatmg status: 



RX (green) 

VOLT (yeUow) 

VOLTM (ydlow) 

GEN A (green) 



RX mode selected (reodver measurement) 

RMS voltmeter activated 

VOLTM socket is input of voltmeter 

Modulation generator GEN A is activated in RX mode 



Switching GEN A to signal path 

When the RX mask is called up, GEN A can be switched to the RX or TX M£nal path by repeatedly 
striking the key of the same name. When the RX path is switched (green Lgn illuminates), the 

modulation M^al feeds the modulator of the 4031 «gnal generator. In rhis case the modulation signal 
can only be brought out on socket Bu 27 (back panel). If the TX si gnal path is switched on the other 
hand (red LED iUuminated), the signal from GEN A appears AC-coupled on the MOD GEN socket and 
addition^ DC-coupled on socket Bu 29 (back panel). This RX/TX signal-path switching is also 
possible if you have called up the DUPLEX mask (option). 

The GEN B option also reacts like GEN A. If both genm'ators are svntched to the RX signal parti the 
modulator is fed with the sum signal when the RX mask is called op. With <EXT> it is also possible to 
add a %nal fed into the EXT MOD socket. The general rule for the RX and DUPLEX mask is as 
foQows; aU signal sources ’switched green* feed the RX «ignal path, all signal sources "switched red* feed 
the TX sig n a l path. By the way, in the TX mask - which you will leara about in the next lesson - you can 
switch the three modulation-signal sources only to the TX signal path, becatise the 4031 si gnal generator 
is then no longer active. 



A voyage of discovery 

Now you can go ahead and try out udtat you have learnt about entry fields with the status mask - see bow 
many entry fields the RX mask has, move to the different entry fields, open and close them, enter 
random values, alter single digits h^e and there and have the permissible entry limits displayed to you. 



If you try to track down the variants erf scroll fields with < UNlT/SCROLL> , you may occasionally be 
surprised because * < UNTT/SCROLL > takes you back to the original value or the one that you have 
entered. You will find out about this unaccustomed function of the UNIT/SCROLL key in this lesson. 



Now can UP the RX mask anew with < QPF> + errJAR a. + <^7y4R7> to recreate a defined 
starting point 
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Fast access to entry fields 

Dardng backwards and forwards in a with the cursor to find an entry field that may then have 
to be opened is a procedure that may be fun at first but is too a^rward for everyday testing of radio sets, 
llierefore the 4031 offers the possSnlity of &st access to the ^^propriate entry fields for the more 
mmmrm settings. Tap the keys FRjEQUENCY, LEVEL, MOD FREQ and AM FM at will This will 
immediately lead to cqiemng of the particular entry field: 



<FB1QUXHC7> 

^IiEVZIi^ 

FSSQ> 

<AM FM «M> 



opens the field, vdiich is relevant in the RX mask for the 

carrier frequency of the signal generator. 

opens the Levd field, v^ch momentarily d^ennines the level of the signal 
generator (-dO dBm into 50 Q). < OFP> switches the signal generator off 
v^en the Level field is opened < LEVEL > causes it to svntch on ag a i n , 
opens the AF GENA field (modulation generator GEN A) and permits entry 
of the modulation frequen^. < MOD FREQ > also compulsorily switches on 
GEN A. 

opens the Mod. field, vdiicb e:qpects entry of the required frequency deviation 
(FM is the default setting). The selected type of modulation is shown in the 
mask headn (here: RX F^. < AM FM 4>M > also compulsorily smtehes on 
generator GEN A. 



If you type values into the entry fields and transfer them with < ENTER > , this inunediately triggers the 
corresponding reaction; the signal generator and the modulation generator are set according to the 
entries. The same applies to all other entry fields: the transfer of a valid value leads immediately to the 
corresponding setting on the 4031. 

The four keys for fast access require consistent adherence to the operating rule, namely that entries in 
numeric fields have to be terminated with < ENTER > . If you strike the FREQUENCY key for instance 
vriiile the Mod. field is open, the Mod. field is left and the RF Frequency field is opened. But if the Mod. 
field was open because you had begun to enter a value with the numeric keys, this value will be rejected. 
Reason; no confirmation with < ENTER > . 



Access to offset field 

Fast access is also postible to the Offset field. A value entered in this field detunes the carrier frequency 
finely as is necessary for determining the IF bandwidth of a receiver for example. Fast access to the 
Offset field presumes that iktHF Frequauy field is currently active. Then it is sufficient to initiate the 
entry of the offset value by striking the minus or plus key: the Offset field is opened automatically and the 
sign of the offset is mitered cmrectly at the same time. 



A frequmicy offret entered m the Offset field produces no reaction in the RF Frequency field. Here the 
originally selected carrier frequent is always displayed. 
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Handwheel instead of nnmerics block 

If you prefer to make settings in analog manner with a bandndieel, you can still do so. As a tribute to 
an^og engineering the 4031 offers a quasianalog hanthidieel for varying entered values. In actual fact 
however, this is not just a modem copy of a good old hanth^ed but a multifunctional control that 
assumes the tasks of the numerics blo^ of the sign keys, of the ENTER key and in part also those of the 
UNIT/SCROLL key. 

Now declare Hh&RF Frtquen^ field to be the active and opened field. If you then slowly (!) turn the 
handwheel, this changes the value of the location marked by the cursor, carry-overs being allowed for 
also. The position of the cursor determines tlm degree of continuous fi«quency alteration by the 
handnheel: if the curscn is far to the left, the resolution be coarse, and if it is far to the ri^t, the 
resolution will be fine. Try it out just once for yoursdf, even thou^ it may seem trivial. 

If you were thorou^ you will now know that the finest resolution was not more than 100 Hz. For carrier 
frequencies below 500 MHz, however, the data sheet guarantees SO Hz resolution. This is vthere the 
Offset field helps again. Qose ihaRF Frequency field and immediately ttim the handwheel. The Offset 
field is then opened automatically and you can select the sign of the offret, still using the handwheel, 
before directing the cursor to the location to the right of the decimal point (50 Hz or 100 Hz resolution). 

■Multifuncdonal” would be an exaggeration if the quasianalog variation did not offer a further speciality; 
variations of numeric values made with the handwheel are valid inunediately. So they require no 
confirmation with < ENTER > , even if the flashing cursor seems to indicate the opposite. This 
characteristic of the handwheel is of particular benefit if you wish to observe the effect of continuous 
variation of the entry value on a measured result. 

With each operation of the bandvriieel the entry confirmation <ENTER> is implicitly executed. Striking 
the ENTER key is only necessary if you wish to move to another entry field in the same line with the 
cursor keys. With the handnheel you can access any numeric field that you have declared to be the active 
field. Only the RF Frequency field has to be opened extra before operating the handvriieel if no fine 
tuning of the frequent in the Offset field is intended. If the current field is a scroU field, slow turning of 
the handwheel (left/ri^) calk up the individual scroll variables. 





Training course 



- 1L140 - 



RX mask 



Stepped alteration of frequency 

To make your testing routines more rationalized, it would be of advantage if you could alter the carrier 
frequency in any stepping width - the currently applicable channel spacing for instance - simply by 
striking a key. And this is exactly what the STEP key offers you. But to avoid any operator error, it does 
not react until HntUFFretpuncy field has been opened. If you have done this, with <FR£QUENCY > 
for exam ple, and then strike the STEP k^, the 4031 will show the new STEP field with the default value 
0 kHz. For the first dme you have thus discovered a hidden numeric fidd. The flashing cursor indicates 
as usual that you can make an mitry in the field. So rater 20 for example and close the field: 

<20> + <ENTER> 

If you now tap the plus or minus key several times, the carrier frequency in ^RF Frttptency field will 
inaease or decrease by 20 kHz each time. At the same timn the STEP field opens again so that the 
stepping width could immediately be changed. The value that was valid before is not replaced, however, 
un^ the new value has been properly transferred with < ENTER > . 



The STEP mode of the two si^ keys is maintained for as long as the STEP field is shown inverted, ie is 
active. < HELP > produces no reaction with hidden numeric fields. 



When you want to leave the STEF field, you can do so as usual with the cursor keys but also with the 
keys for fast access. Just use < STEP > to move back to it. If you think you will not be needing the STEP 
field for a longish period, you can remove it from the mask w^ < OFF > . When it is called up again, 
STEP is ^ven the stepping width that was last valid. To make sure the field is not removed from the 
mask by mistake, this can only be done vdiile STEP is open. 

Another way of quickly altering the carrier frequency in increments of the channel spacing is to use 
channel numbers. The lesson Training with DUPL^ Mask" tells you more about this. 



Stepped alteration of level 

The STEP mode can also be assigned to the Leve/ field for alteration of the output level with a defined 
stepping width (in dB). The operating rules described above apply in the same way. So to call up the 
ST^ field, first the Level field has to be opened, and then < STEP > will present you with the default 
value OdB. 



The hidden niuneric field STEP cannot be allocated simultaneously to the RF Frequency and Level 
fields. 
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Mixed nnmeiic fields 

Now it is time to find out about the last tjfpe of numeric field se^adLevelts the active field and then 
strike the UNTT/SCROUL key several times. This <qiens the field and shows in altonating fashion the 
values 223 \^V, -60.0 dBm and 47.0 db\L: the value of -60 dBm original^ selected is converted into dB\L 
and dbm units. So you can have the level shown in the units you are accustomed to using. The selected 
imifg are kept »mtil yon change Lgvtl is a numeric field, twftsntrtg that you 

determine both the numeric value and the units. 

If you want to key a numeric value into the Level field, you do not necessarily have to select the required 
units ^V/mV, dBm or dB)i, beforehand with * < UNIT/SCROLL > . It is also possible to call up the 
matching units with * < UNIT/SCROLL > after the numeric value has been entered. In this case there is 
no conversion. Conversion is only made as long as you have not yet started to enter a numeric value b 
the Level field. This conversion mode, by the way, is an exclusive feature of the Level field, it is not a 
general feature of mixed numeric fields. 

Mod is also a mixed numeric field. If you move to it with <AM FM OM> for example and then enquire 
with *<UNIT/SCROLL>, it will alternately show n>4 30.0 % aoAZiOkHz. These are the default 
values of phase delation, modulation depth and frequency deviation. By selecting the units (radian, 
percent or kilohertz) you specify the type of modulation that is valid. In the mask header, corresponding 
to the units, the abbreviation of tiie sdected modulation (4Mf, AM or FM) appears after RX. In this field 
too it is possible to enter the numeric value first and then to assign the tmits with * < UNTT/SCROLL > . 

As mentioned before, one of the specialities of the RX and DUPLEX mask is that you can switch the AF 
generator to the RX or TX signal path by repeatedly tapping < GEN A > . When the TX signal path is 
switched through, the numeric field Lev. replaces the M^ field and now influences the level of GEN A 
directly (not mdirectly by way of the required modulation). But now the signal generator is no longer 
modulated, instead the AF signal is output on the MOD GEN socket (front panel) and on socket 29 
(rear panel). Fmd out more about the Lev. field m the next lesson. 

If you want to, now try to track down the third mixed numeric field the RX mask. All you have to do is 
to see whether an active field reacts m the typical manner to *< UNIT/SCROLL > by changing its units. 

No doubt you will soon find out that it is the KF Frequency field, which betrays itself as a mixed numeric 
field with the "units" NoL, NoU and MHz. NoL and NoU have to do with duplex operation of a radio set 
(communication m botii directions at the same time). The abbreviation NoL mdicates a channel m the 
Lower band and NoU one m the Upper band. So you can enter a channel spacing on the 4031 and then 
(b any basic mask) wwk with channel numbers instead of frequency values. Further details of this (see 
Training with DUPLEX Mask") are unimportant at the moment. 



Now you know all the different entry fields of the 4031 and all the controls of the entry field, so you are 
well on the way to using the 4031 for your first tests. 
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Softkeys of RX mask 

To restore the STABILOCK 4031 to a defined initial status, it is best if you now start it up again with 
< OFF> + ■grr.KAR^ and call up the RX mask with <START> . When you change from the status 
mask to the RX mask, you can see very easily how the softkeys are assigned different functions. 
Reminder the bri^ened up fields at the bottom edge of the screen show the functions of the softkeys 
that are momentarily offered. This means that an offered function does not become effective until you 
tap the softkey associated with it. This seemingly banal rule of operation is very important for proper use 
of the 4031. And an example will show why this is so: 

Softk^Sl 

If you tap softkey Si several times, the function associated with it will change from RFDIR to RF and 
back again. At the same time the display in the numeric field Level changes between, for example, 10 \lV 
and 100 iiK Reason: with SI you couple in the RF field (front panel) either the RF DIRECT socket or 
the RF socket to the RF input/output stage of the 4(B1. A 20- dB attenuator in the signal path to the RF 
socket causes the jump in level that you have observed in the Level field. 

When the RF DIRECT socket is coupled, this is underscored by a LED allocated to the socket. 

However, softkey SI does not present the function RFDZR, but RF instead. This is not a contradiction, 
because the rule of operation says: ...an offered function does not become effective until you tap the 
softkey associated with it So if ^ is not done, the alternative function remains activated: and the 
alternative function to RF is RF DIRECT. 

Softkey S2 

EMF CONT is the default function assigned to softkey S2. If you call this function up with <EMF 
CONT> , the hidden numeric field CONT (default 0 dB) will appear next to the Leve/ field and at the 
same time the function of softkey S2 is renamed CONT OFF. A value can now be entered in the numeric 
field CONT (max.: 20). After confirmation of the entry with < ENTER > the level of the signal generator 
- starting from the level that is momentarily set • is reduced by the CONT value. What is special about 
this tevel reduction is that interruptions, as normally occur in mechanical setting of the attenuator set 
(chain of predsion attenuator pa^), are excluded. And that is just nhat is important vdien measuring the 
response of the squelch in a receiver. < CONT OFF> cancels the CONT function and the level takes on 
its ori^al value. If amplitude modulation is selected (mask header RX AM), the CONT field cannot be 
displayed. 



The Level field does not react to the level reduction by the CONT field. The actual output level of the 
signal generator is the sum of the values in the fields Level and CONT, eg *60 dBm + -15 dBm >= -75 
dBm. ff the value in the CONT field is altered with the handwheel, this produce continuous 
variation of level 
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Softkey S3 

The 4031 indicates the momentary output level of the « gna> generator either as an EMF value or as the 
ter minal voltage into 50 tl (default setting). A g^ce at the numeric field Level show you quite 
unmistakeably that the default setting is sdll valid. The alternative display is LevellEMF. If you now try 
to call up the EMF function with <EMF> however, the 4031 onfy react with a warning signal. 

Reason: the momentary level value is in dBm units. And these units only apply with reference to a 
defined load imp edance Oieie 50 fi). The EMF has no rdation to the load impedance, so it can never be 
in dBm units. If you choow one oS the other units |i.F) for the numeric field Leve4 <EMF> will 
produce display of the EMF value. * <UNnvSCROLL> will then no longer offer dBm as the wnifs until 
the function 5flb is called up egain with <S3>. 

Softkey S4 

If you call up the SPECIAL function with S4, you are taken to a submask in vdiich the softkeys are 
assigned new functions. <SENS>, <BANDW>, <AFRESP> and <SQUELCH> produce entry fields 
for setting individual test paranmters. <RUN> starts a measurement with the set parameters, 
kRETURN > takes you back to the basic masL 

The SPECIAL functions automatically eimcnte complete measuring sequences. All necessary settings on 
the 4031 are produced under programmed control - allowing for the individual test parameters. After 
just a few seconds you can then read the result of the measurement on the screen. In the testing of 
receivers the *Specials* perform the following measurements: 

SENS Measurement of input sensitivity 

BANDW. Measurement of IF bandwidth and centre<£requency of&et 

AFRESP Measurement of AF response 

SQUELCH Measunanent of squelch characteristic 

Fu^ take a look at the individual entry fields for setting the special test parameters. Just tap alternately 
the softkeys SI through S4. <HELP > wQI then reveal the new entry fields in the bottom half of the RX 
mask and * < UNnvSCROLL> clarifies whether they are pure or mhmd numeric fields or scroll fields. 
Then call up the basic RX mask again with <RETURN > . Practical information about working with the 
SPECIAL functions is given in chapters 4 and 12. 

Softkq'S6 

The analog indication of a measured value presents the advantage, compared to a numeric (figital 
display, that you can immediately recognize any trend in the way a measured value ehangas For this 
reason the 4031 shows important meastued quantities not only numerically but also on simulated analog 
meters. The 4031 displays as mazy as three sudi analog meters in the bottom half of each basic mask. 

Now try to produce a fi;^>fonnat display of one of these meters with <ZOOM > . First you are taken to 
the new softkey functions POWER, MOD and RMS, These are the brief designations of the three meters 
that you can zoom, ie produce a magnified display of 
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If you call up one of these functions, the 4031 will present the appropriate meter in large format, and the 
softkeys again assume different functions with udii^ you can influence «diat the meter displays. But do 
not try this yet, call up the basic RX mask again with <RETURN>. The lesson Training wi^ Analog 
Instruments” goes into the details of this later on. 
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Training with TX Mask 



OttJectives 

• Familiarization with TX music 

• "Switching” between RX and TX msslcs 

• Performing frequency measurements 

• P amilinrirarifvn with mfliiftnrft of t qnrfrli 

• Initial contact with *TX Specials" 



Callup of TX mask 

Start up the 4031 anew with < OFF> ■+ < CLEAR > and • as soon as the status ma sk appears - press the 
TX key on the RF field. Now you have called up the TX mask (with its default settings). From this point 
on you can change between the RX mask and the TX mask at any time simply by striking the RX or TX 
key on the RF field. 

When you change between the basic masks RX, TX and DUPLEX (option), the 4031 stores important 
entered values and device settings before each such change. When a ma^k is called up again therefore, 
the C omm u ni cation Test Set always takes on the same operating status that was current before the same 
mask was exited from. 



Indication of operating status 



The LEDs on the front panel signal the d^ault Kgrring^ of the 4031 for transmitter measurements: 



TX (red) 

VOLT (yellow) 

VOLTM Onflow) 

GENA (red) 



TX mode selected (transmitter measurement) 

RMS voltmeter activated 
VOLTM socket is input of voltmeter 

Modulation generator GEN A is activated in TX mode; signal is on 
MOD GEN socket (see lines on front panel) 



Open iq> the baac TX mask fiddout in chapter 12. The differences b^ween the illustration and the TX 
mask that is now visible on the screen again stmn from the fact that this illustration too shows an 
advanced operating status (this time in transnutter measuremetU). 
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Entry Gelds of TX mask 

<HELP> shows that, as usual, you can access three entry fields in the TX mask: 

MF Frequutcx This mixed numeric field determines the receive frequency to which the 

mtemal test receiver is tuned. * <UNIT/SCR01X> produces here too a 
change between MIh, NoU and NoL. 

AF GSlf A This pure numeric field is again decisive for the frequency of the modulation 

signal (GEN A), The signal of the generator is now output on the MOD 
GEN socket; it modulates the carrier signal of the device under test. 

L 0 V. Your entry in this mixed numeric field determines the level of the modulation 

signal (G^ A). * < UNnVSCROLL> permits, before transfer of the level 
value with < ENTER > , selection between mV, V or dBm. After transfer of 
the value (field closed) • < UNTT/SCROLL > can be used to select the type 
of demodulation (TX FM, TX 4>M or TX AM). 

Just like in the RX mask, the opwned RF Frequency field can be assigned the hidden STEP numeric field. 

The operating rules are the same. 



Offset Geld of TX mask 

In contrast to the RX mask, the Offset field of the TX mask is not an entry field but a display field. What 
it displays is the frequency offset of the applied signal (RF or RF DIRECT socket) referred to the 
frequenqr to «diich the internal test receiver is tuned (RF Frequency field). The offset field indicates 
frequency offsets up to about ± 100 kHz with the accuracy stated in the data sheet. If there is no mput 
signal, as is the case at the moment, the display field will only show dashes ( — ). 



The following applies to each mask: if a display field or a simulated analog meter indicates just dashes 
instead of a measured value, then either the test signal is mksing or its level is too small for correct 
measurement. The display >>>>>> on the other hand means the measurement range is 
exceeded. 



If the RF DIRECT socket is coupled, the test receiver of the 4031 is very sensitive. When the RF 
DIRECT socket is open-circuit therefore, completely random values may be indicate4 eg in the offset 
field. 
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RF frequency measurement 

The offset field is not the only display field of the TX tn«Kkr the numeric fidd RF Frequency may also 
become a display field and show &e frequency of the RF signal applied to the RF sockM (see Hnt^ sheet 
for specifications (tf RF fiequenqr counter). The RF firequen^ counter is called up with < COUNT> . If 
COUNT is s el e cte d, you can access the remaining entry ^ds of the TX "m»a in the usual manner. The 
alternative function to COUNT is OFFSJETi thk tatwe you badt to the measurement of of&et. 

As long as COUNT is activated, the test recmver of the 4031 is automatically retuned to the measured 
frequen^. When the frequency counter is switched off with < OFFSET> therefore, the frequency last 
measured is taken into the numeric BeldRFF^equen^. In rhig ^y you can tune the test receiver 
precisely to the frequency of an (unknown) RF input signal. The offset field may afterwards still show a 
residual offset of up to ±40 Hz. This residual off^t is a result of the different resolution of the frequency 
counter compared to the format for frequent entry in the RF Frequency fiel d, 

The risk of the frequency counter indicating the frequency erf an harmonic instead of the frequency of the 
fundamental is very slight. There is only danger of an erroneous measurement of this kind if three 
boundary conditions are simultaneously fulfilled: 

1) the input signal contains a lot of harmonics; 

2) the frequency of the input signal is an even-number ed fraction of the tuned frequent of the 
test receiver; 

3) the boundary condition described under 2) does not occur until after the CX5UNT function is 
called up. 

Any doubt about the correctness of a frequency measurement can thus be eliminafi»jt with 
<OFFSET> + < COL^A^>. The brief switching off of the ficquency counter means that the third 
boundary condition for an erroneous measurement is no longer fulfilled «hen the measurement is 
repeated. 



Internal squelch 

If you have selected the RF socket, an internal squelch is active when the TX FM or TX mnsV 
(firequency and phase mcxlulation) is Qp. xhe squelch blocks the input signal if it goes below a 
level of about -40 dBm (2.23 mV), The risk of erremeous measurements is thus eliminated and 
bothersome acoustics are suppressed. Hus squelch is not effective in TX AM measurements, and it is 
always cot out when you use the RF DIRECT socket. 
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Softkeys of TX mask 

You are already acquainted with the softkeys RF DIR and ZOOM because both have the game effect as 
in the RX mask And the function of the COUNT softkey (S2) has just been dealt with under *RF 



Softkey S3 

Function PEAKHOLD refers to the DEMOD pointer meter (indicates the modulation deviation or 
depth of an RF input signal). <PEAXHOLD > causes the largest value measured to be stored. There are 
more details of this in the lesson Training with Analog Instruments*. 

Softk^S4 

< SPECIAL > takes you, just as m the RX mask, to a submask with new softkey functions. Two of these 
functions again enable complete measuring sequences to be executed under program control: 



SENS ..... ......... ..Measurement of modulation sensitivity 

AFRESP ..... ... Measurement of modulation frequent response 



<SELFWR > produces the display of an analog meter of the same name in the submask. This 
instrument shows in analog and numeric ftvm the result of a selective, low-power RF measurement 
SELPWR has the alternative ftmcdon VSWR, which displays the voltage standing-wave ratio. 

<DC-CAL. > produces DC zero adjustment of the EM demodulator in the 4031. This adjustment is 
necessary if the zero of the demodulated .signal is of importance. A shift in the zero means, in the 
transmission of data telegrams by an NRZ method (C Net radiotelephones) for example, that the data 
bits 1 and 0 can no longer be clearly digrinpiktiw/i 

Softkey S5 

<+20dB> increases the level of modulation generator GEN A by a factor of 10. <-20 dB> (alternative 
function) reduces the level again to its original value. The level indicated in the Lev. entry field follows 
both jumps in level Hie +20dB function simplifies the checking of deviation lifniring iq transmitter 
tests. 
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Training with Analog instruments 

Objectives 

• Specafying display of individual instruments 

• Feeding instruments with test signals 

• "Zooming* instruments and MtIftrHng measurement ranges 

In the top half of each basic mask you primarily make jegiags on the instrumentation of the 4031. The 
bottom half of a basic mask on the other hand is reserved for the presentation of the measured resultA 
Here the 4031 - depending on the basic mask that is sele^ed • can display as many as three different 
measured values simultaneously on simulated pointu^ meters. The following table shows for what 
measured values you can produce a quasianalog indication (in brackets: instrument designations): 



RX mask 


TX mask 


DUPLEX mask 


AF level— — -.(RMS/dBr) 


AF level 


-(RMS/dBr) 


AF level 


— (RMS/dBr) 


DistoitioD— . (DIST 


Distortion — 


-(DIST) 


Dinortion 


—.(DIST) 


Modulation ..—.——.(MOD) 


Modulation — — 


-(DEMOD) 


Modulation-.—. 


— (DEMOD) 


SINAD (SINAD) 


RF power 


_(PWR) 


RF power.— 


(PWR) 


RF power (PWR) 


Offtet. 


-(OFFSET) 


Ofbet- 


(OFFSET) 








SINAD ratio..— . 


(SINAD) ... 



You yourself determine for the most part what instruments are displayed in a Note: each 
instrument displayed is immediately operative and does not have to be "switched on* first. 



Instruments of RX mask 

The RX mask can display three instruments, but after startup with < OFF> + ■grr.FAR ^ + <RX> 
only the RMS instrument (dBr is an alternative designation) is shown initially (default). 



RMS/dBr instrument 

The RMS meter is one of the AF instruments of the 4031. It indicates the voltage (RMS value) of the 
momentary AF test signal (see data sheet for specifications of voltmeter). The measured value is 
presented simultaneously in quasianalog and numeric form by the meter; it also indicates the frequency 
of the test signal. 
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In the AF field (fi-ont panel) of the 4031 you can determine with the three keys VOLTM, DEMOD and 
MOD/MOD GEN wiiat AF test signal goes to the AF meters RMS/dBr, DIST and SINAD. These 
interlocked keys are assigned LEDs that show i^ch of the three rignoU is being measured at any time: 

VOLTM (de&ult setting) selects - independent^ of the basic mask (RX, TX or 

DUPLEX) - the signal that is £ed in on the socket of the same namf. in the 
AF field. Normally the VOLTM socket will be connected to the AF output of 
a receiver. 

DEMOD selects the intenially demodulated aignat tba t - in transmitter testing - results 

from a modulated carrier signal fed in on the RF or RF DIRECT socket (RF 
field). So DEMOD cannot be activated in receiver testing (RX mask). 

RX MOD/MOD GEN selects the modulation signal of the activated modulation-signal source(s) 

(GEN A and EXT plus optionally GEN B). 

Tap the RX MOD/MOD GEN key. If an uncomfortably loud 1-kHz signal then sounds, turn the control 
in the AF field of the front panel to the left. The RMS meter will then show the AF level (approx. 

335 mV) plus the frequency (1.000 kHz) of modulation generator GEN A an. Now why are precisely 
these values displayed? 

If you remember, the activation of GEN A is a default setting that is made when the 4031 is started up 
with < OFF> < CLEAR > < RX > . And, because the RX mask with its default values is currently 

active, the internal modulator must be fed with t^ 335 mV (RMS) so that the 150-MHz carrier 
(RF Frequency field) is modulated with a deviation of 2.4 kHz (Mod. field). This means that any 
alteration of the frequency deviation will also alter the level of modulation generator GEN A. 

Try this out for yourself. Alter the frequency deviation (best with the handwfreel) in the Mod. entry field 
or the modulation frequemy in the AF GENA entry field; the RMS meter will respond to this 
immediately. And it is the same if you operate the GEN A key in the gooerator field of the front panel, 
thus switching off modulation generator GEN A (LED extinguishes). Operating < GEN A > again 
switches the generator back on. 



If more than one modulation generator is activated (superimposed modulation), the RMS voltmeter 
will show the RMS value of the sum signal. 
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Level measurement with reference value 

The RMS/dBr meter can declare the displayed level to be the rdin-ence value and display ghang^t m 
level in dB referred to this value (relative Ic^ measurement). In this way you can very quickly determine 
the -3-dB point in a level measurement for twgfanwt 

You can declare a displayed level as the refermoe value simply by striking the dB REiyVOLT key m the 
AF field (the request for operation according to the agreed notation is <dB REL>). This causes the 
associated LED to illuininate and the RMS meter is renamed "dBr*. The meter then automaticaUy sets 
the 0-dB point at about 7S % of the scale length and also displays in numeric form the relative level value 
plus the firequenqr of the test signal Any dumge in level of the test compared to the reference 
value can now be read off in dB. Try it yourself by declaring modulation gmierator GEN A to be the 
signal source with < RX MOD/MOD , switdiing to relative level measurement with < dB REL > 

and then again altering the levd oS the modulation generator indirectly by way of the frequent deviation 
(Mod, entry field ). In condensed form, according to the agreed notation, this relatively complex 
operation is thus as foUows: 



1. 


<RX MOD /MOD GEN> 


GEN A becomes test-signal source. 


2. 


<dB REL> 


Switch RMS voltmeter to dBr. 


3. 


<AM FM 4«> 


Mod. field becomes active field and GEN A is switched on. 


4. 


<value> 


Alter frequency deviation in Mod. field, eg by turning 
handwheel (then no confirmation necessary with <ENTER>). 



If you alter the frequency deviation by a considerable amount, you can clearly observe on the dBr meter 
the automatic range switching of the quasianalog result display. All analog instruments of the 4031 have 
this automatic range switching as a default setting. 

< VOLT > changes the name of the dBr meter back to *RMS", the reference level of the dBr 
measurement being deleted. This means that if you call up the dBr meter again with < dB R£L> , the 
level last shown by the RMS meter will be the new reference value. 



Instniment zooming 

The 4031 offers expanded display of the simulated analog meters especially for on-the-job servicing. This 
can be particularly useful if the Communication Test Set cannot be set down right next to the device 
under test because there is not enough space. The full-format display of the meter that is required at any 
time can be read quite accurately from some distance away. 
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Analog instruments 



In training with the RX mask it was already mentioned that the magnification of a meter is initiated with 
<ZOOM>, Before you start to zoom, make sure that the initial situation is as follows: modnlation 
^naator GEN A is the signal source; the RMS voltmeta indicates approx. 33S <uv^ (corresponding to 
2.4 kHz frequency deviation). <ZOOM > thai takes you to the new softkey functions POWER, MOD 
aadRMS (or dBr if the dBr meter is called up). <RETURN> is for returning to the softkey fimctions of 
the ba^ RX mask. 

With <POWER > , <MOD > or <RMS > you can now display the appropriate meter in full foixuat on 
the screen. But first simply strike <RMS > . 



Defining measurement range 

The RMS meter now occupies almost the whole screen and the softkeys are assigned the new functions 
RANGE and AUTO. <RETURN > , as usual, takes you back to the basic ma<lc 

First to the field in the bottom right comer of the zoom display: this is the entry field that was last active 
in the basic RX mask. The zoom display adopts this field, ^hich sdll permits entries, e% altering values 
with the handwheel In this way it is possible to observe the effect of any change of parameter on the full- 
format pointer meter. 

If you now call up the AUTO function (automatic selection of measurement range) with <AUTO > , you 
will not notice any reaction. For good reason, because the AUTO function is the default and therefore 
already active. The purpose of this is to make the pointer of the meter always show the value that is 
actually measured, ie the pointer never gets stuck at the ends of the scale. Sometimes it is best not to 
have automatic range switching however. For (sample, vcdien the rated value for an adjustment is better 
in the middle the scale. The 4031 satisfies this requirement with the softkey function RANGE. 

As soon as you call up the RANGE functiem with <RANGE > , the two numeric fields Center (mixed 
numeric field) and Range +/- (pure numeric field) appear in the top part of the meter. You can access 
both fields as tisual with the cifrsor keys. 

The value in the Center entry field tells the RMS meter at v^iat level the pointer is at centre scale. After 
entry of the numeric value t^ units K or mV can be selected with * < Ul^/SCROLL > . To start with, 
enter a value in the CENTER field that is 10 mV larger than the level momentarily displayed in numeric 
form (entered value approx. 345 mV). Then confirm this entry with <ENTER>. The pointer of the 
meter will immediatdy go to the lefthand st(^. Reason: in the Ran^ + /- field there is still the default 
value 1.00. This means that the RMS meter momentarily has a measurement range of 345 mV ± 1.00 mV 
(lefthand stop 344 mV, righthand stop 346 mV). So open the Range -l- /• field to match the measurement 
range to the momentary level of approx. 335 mV. < 20 > + < ENTER > , for example, would be the entry 
to expand the measurement range to 325 through 365 mV. The RANGE function thus offers you the 
possftnlity of adapting the resolution of a meter to your requiremeitts at any time. 

If you return to the basic mask with <RETURN > on the other hand, the automatic range switching 
becomes compulsory again. The defined measurement range is maintained for the large-format display. 
You can easily check this by zooming the RMS meter again. Nor is the measurement range deleted if 
you subsequently call up the AUTO function, because < RANGE > always restores the old status. The 
values can only be deleted by selecting a new measurement range. 
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Aaalog instruments 



Each analog instrument of the 4031 can be shown on the screen in full format (see also zoom foldout). 
The large-format presentation can always be linked with a measurement range of your choice. 
Estoepdoo: the OFFSET meter QTX or DUPLEX mask) only offers automatic range switching. 



DIST instmment 

The DIST (distortion) meter is displayed in the RX mask in addition to the RMS meter as soon as you 
strike the DIST key in the AF field of the front panel (the associated LED illuminates, the VOLT LED 
exdnguishes). The distortion that is then indicated in analog and numeric form must be clearly below 1 
% because the meter is showing the distortion of the signal from modulation generator GEN A 
(according to the data sheet < 1 %). You have already selected this generator as the signal source for 
the RMS meter. That means: 



The current AF signal source simultaimously feeds all AF instnunents displayed by a basic mask. So you 
always have - in the RX mask in particular • the major parameters of an AF signal within view. 
Regardless of the basic mask the AF instruments have the designations ”RMS/dBr", "DIST and 
•SINAD*. 



The DIST meter measures the distortion (see data sheet for specifications of distortion meter) referred 
to a notch frequency of 1 kHz. For this reason the momentary measurement is correct because, 
according to the frequency display on the RMS meter, the signal of the modulation generator 
(fundamental) is exactly 1 kHz (defined in tbeAF GENA field). Furthermore, the level of 
approximately 335 mV is clearly above the minimimi called for in the data sheet. Measurement of the 
distortion is possible at other notch frequencies with the OPTION CARD (fitted with a variable notch 
filter). 
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Analog instruments 



After <ZOOM > the softkeys change to POWER, MOD and DIST and do not show the former functions 
POWER, MOD and RMS. It is obvious that <DIST> enlarges the meter DIST to full screen size and 
<RANGE > defines the measuring range. So fitr so good - but how can we now zoom the RMS meter 
having no softkey function RMS available? No problem, because the VOLT key will do the job. In the 
basic mask the former softkey functions are available after < VOLT> + <ZOOM> . However, you do 
not necessarily need to return to the basic mask. If, for instance, you choose the zoomed display of the 
DIST meter, < VOLT > will then directly zoom in the RMS meter. This direct access requires the 
following condition: 

• One of the meters dBr, RMS, DIST, ot SINAD has to be zoomed in, if another meter needs to be 
displayed in zoomed mode using the correspondiag k^ of the AF section (front panel). 

SINAD instniment 

You have now found out the level, the frequency and the distortion of the "test signal” produced by 
generator GEN A. If you next call up < SINAD > (BEAT/SINAD key), the 4031 will also present the 
SINAD ratio of the test signal. The SINAD (Signal Noise j^d ,^stortion) ratio is related to the S/N 
(Signal to ^oise) ratio but makes special allowance for the distortion of the test signal. 

< SINAD > causes the associated green LED to iQuminate because the measurement is only necessary in 
the RX or DUPLEX mode (the alternative funcdon BEAT can only be called up in the TX mode). At 
the same time the yellow LED assodated with DIST extinguishes and the DIST meter is replaced on the 
screen by the SINAD meter. The RMS meter is not affected in any way by this change. 

You can observe the effect of the distortion on this measurement by gradually altering the AF frequency 
(AF GENA field), which again is best done with the handwheel Ibis seems to increase the distortion 
because the notch frequency of the now hidden but active distortion meter remains at 1 kHz. You 
can check the increase in distortion in between switching off the SINAD meter and switching on the 
DIST meter with <DIST>. Of course the SINAD meter can also be zoomed in the usual way and a 
measurement range can be defined with <RANGE > . 



The RMS resp. the dBr meter is always displayed in the basic RX mask. As second AF meter you may 
either choose the DIST ^ SINAD meter. Other possible combinations are e^qilained for each basic 
mask on corresponding fold outs contained m chapter 12. 
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Analog instruments 



MOD instrument 

Tlte MOD meter shows the modulation depth or deviation of the generator signal depending on the 
selected modulation (AM, FM, OM). The numeric display indicates the positive and negative peaks, the 
analog display shows the amounts dt these values. If the modulation is exactly balanced therefore, only 
one pointm' be seen on the MOD metm. Unbalanced modulation produces a two-pmnter display. 

The sources of the modulation signals are the modulation ^oerators GEN A, GEN B (cation) or an 
eitemal modulation generator (EXT). These three sources can also feed the internal modulator 
simultaneously (superimposed modulation). The MOD meter then shows the resulting modulation 
peaks. 

Up to now the MOD meter has been rare in the RX mask, rimply offering the softkey function < MOD > 
every time you called up <ZOOM > . But now zoom the MOD meto'. In large format you will see the 
value of the mommitary peak deriation (about 2.4 kHz). Actually this is superfluous bemuse this 
deviation is held as a setting value anyway m the Mod entry field of the RX mask. And that is why the 
RX mask only shows the MOD meter vriien following condition applies: 

• When the input for an external modulatian signal (EXT MOD socket) is activated with < EXT > 
(generator field) and therefore the indicated peak value no longer necessarily corresponds to the set 
value. 

Try it by striking the EXT key. The associated LED wiQ illununate green and the MOD meter will move 
into place. But seeing as there is no external modulation generator connected, the meter will still show 
2.4 kHz deviation because of the internal modulation generator GEN A. 

In receiver measurements (RX mask) you can call up the MOD meter quite independently of the 
selected AF signal source, ie also wb^ the signal fed in on the VOLTM socket is relevant for the AF 
meters. In this way it is possible to examine the AF output signal of a radio set together with the > 
likewise displayed - modulation of the generator signal. 

< EXT > has - no doubt you have noticed it > caused the new entry field EXT to appear in the top half of 
the RX mask (check with < HELP > ). This is a scroll field with the scroll variables DC coupled and AC 
coupled. So by selecting a scroll variable you can specify ^tether the external modulation signal to the 
modulator is DC cotqrled or AC coupled. In the IX mode the EXT MOD socket is always AC coupled, 
so the EXT field m this mask is a display field. 

The two'pemter display (unbalanced modulation deviation) can be produced • despite the very slight 
unbalance of the internal modulator - by showing the MOD meter in full format and selecting very fine 
resolution with <RANGE > (suggested entries: Center Z4 kHz; Range 0.10). 
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Analog instruments 



PWR instrument 

The PWR instrument is an RF power meter (see data sheet for specifications; tnaTimnm permissible 
power: see Chapter 1, "Preparations for Startup"). What is diq>layed is the average value (in case of AM: 
peak value) of ^ power ^>{died to the RF socket (RF field). The meter measures broat&and, ie it is 
independent of the entry in the RFFnqueney field The measuring head of the PWR met«' directly 
follows the RF socket; so it does not detect ai^ signals that are applied to the RF DIRECT socket. For 
the same reason the PWR meter still receives the test ngnal if a switch is made with softkey SI to the RF 
DIRECT socket but the test signal is applied to the RF socket. 

Normally no measurement of RF power is necessary in receiver testing (RX mask). But the 4031 can 
switch automatically from recerver to transmitter test and vice versa (AUTO SIMPLEX mode). This is 
governed by the RF input power on socket RF: if it exceeds approx. 30 mW the 4031 will switch 
automatically from the RX mask to the TX mask (transmitter measurement). Then, as soon as the input 
power falls l^low 20 mW, the RX mask is called up again without any further ado. So the radio set itself 
can switch the 4031 to the operating mode that is ^ed for. You will find out more about this later on. 

For checking the switching thresholds, the 4031 also shows the RF input power in the RX mode. But 
since this value is very rarely called for in receiver measurements, you can only zoom the PWR meter 
and not produce it in the b^c RX mask 



When you are specifying a measurement range in the large-format display of the PWR meter, call up 
the required units with * < UNIT/SCROLL> in the Center entry field. 



Weighting with CCITT filter 

The CCnr P53-A filter is responsible for psophometric weighting of an AF signal, ie it allows for the 
response of human hearing to different frequencies. The ear is considerably more sensitive to signals in 
the range about 1 kHz, for example, than to signals of say 100 Hz or 10 kHz. The CCITT filter takes this 
into consideration by attenuating AF signal components of lower and higher frequency with its precisely 
defined filter curve. Interfering signals that fall within the ranges of attenuation are thus less marked 
than in an unweighted measurement. A number of measurement specifications, like those for weighted 
signal/noise ratio, eiqiressly call for a weired measuremenL 



Oui i 1 filter curve : The PS5>A weighting filter allows 
for the frequency response of the human ear. 
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Analog instruments 



In receiver testing you can, if you wish, perform wdgbted measurements of level, SINAD and distortion. 
All you have to do is to tap the CCm in the AF field (tf the £ront panel The yellow LED will then 
illiinuiuite; the label FLT is added to the meter designations *RMS" or *dBr”, ’SINAD” and *DIST to 
avoid any confusion with unweighted measurement Ttqjpiiig the CdTT key once more cuts the filter 
out of the signal path. 
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Analog instruments 



Instruments of TX mask 

Start up the 4031 anew with < OFF> + <rrr.F.APs> and call up the TX mastf with <TX>. This presents 
you with the new DEMOD meter in addition to the familiar RMS/dBr and PWR meters. The ZOOM 
function is again assigned to softkey S6. Hiis is reassuring, as is the fact that the keys of the AF and 
generator ftelds on the front panel remain virtually unaltered in vrfiat they do. There are just two 
differences from the RX maA- 

< DEMOD > additionally selects the transmitter aignal demodulated in the 4031 as a test signal for the 
RMS/dBr and DIST meters. Ihe DEMOD meter, on the other hanH^ is always fed with the 
demodulated transmitter signal, independently of the si gnal source that is sele cte d 

Only the BEAT function can now be called up with the BEAT/SINAD key. < BEAT > makes it possible 
to monitor the beat that results from heterodyning the applied transmitter signal with the signal of the 
generator. If the function is not called up, tlm test signal switched through to the AF instruments can be 
monitored on the loudspeaker. < BEAT > does not produce the display of a meter on the screen. 



RMS/dBr instrument 

In the TX m a sk the RMS/dBr meter retains all the functions described before, including that of 
weighted measurement (CXTTT). If you strike the RX MOD/MOD GEN key for example, the RMS 
meter will indicate about 20 mV^^^. Reason: in the TX mask too, modulation generator GEN A is 
active by default (the red LED is now illuminated) and with < RX MOD/MOD GEN > you have made 
it the current signal source. The level of 20 roV is again a default value, defined in the mixed numeric 
field Lev. of the TX m as k . You can alter the value as usual and observe the reaction on the meter. 
Whereas before, m the RX mask, you only altered the level indirectly by way of the frequency deviation, 
you can now do it directly. 



DIST instrument 

The DIST meter removes the RMS meter following < DIST > and measures as before the distortion of 
the AF signal source that is momentarily active (VOLTM, DEMOD or MOD GEN). < CXTTT > 
permits wei^ted measurement 
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Analog mstnunents 



DEMOD instmuient 

On this meter you can read the modulation dq>th or deviation of the applied transmitter sigual (peak 
values), similarly to the case before with the MOD meter. Speciality: softkey S3 for 

frequency- and phase-modulated signals ^ixether die largest peak deviation that is measured is held on 
the display (PEAKHOLD function) or the meter always presents the momentary value that is measured 
{NORM ftmcdon). For amplitude-modulated rignak there is a small restriction with PEAKHOLD-. 
modulation peaks that come in the pause betwemi two gatnptingg the DEMOD meter are not 
detected. 

For PEAKHOLD the same applies as before: the offered st^tkey function does not become effective 
until you strike the s(^tk^. If you can read PEAKHOLD for instance, then NORM is momentarily 
selected. 

The PEAKHOLD function should be called up if modulated gignak onfy appear briefly, as vwth the tone 
sequences in selective calling for instance. You can then read the peak deviation on the DEMOD meter 
even thou^ the modulation Has long disappeared. 



FWR instrument 

The PWR meter has the same function as described before. It only appears on the screen if the RF 
socket is chosen as the input 



OFFSET instrument 

If the fr-equency of the applied transmit signal deviates from its rating, this results in a frequency offset 
(difference between rated and actual values). The 4031 mdicates the frequency offset numerically in the 
Offset displa y fiel d. If the frrequency offset is to be set to zero in the course of adjustment, you can also 
c^ up the OFFSET meter with < ZOOM > + < OFFSET > : this shows the additionally in 
quasianalog form, the zero point bong in the centre the scale. 



So ^ so good. You now know virtually all analog instruments of the 4031 and should fine with 

the concrete instructions for measurements in chapter 4. But the subject of analog inufnimftntg is by no 
means fi nally w rapped up, because you are not yet acquainted with the special mask GENERAL 
PARAMETERS. But that will so<m be taken care of the lesson Training with Parameter Mask". 
Then you will also be able to call op the AF POWER meter. 
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DUPLEX mask 



Training with DUPLEX Mask 



Objectives 

• Callup of DUPLEX mask 

• Callup of AUTO SIMPLEX mode 

• Familiarization with DUPLEX mode 

• Operating rules for entering channel numbers 



You can only call up the DUPLEX mask (basic DUPLEX mask foldout) if your 4031 is fitted with the 
optional DUPLEX FM/PhM demodulator. If your set does not have this, you should still take the 
trouble to work through this lesson. The callup of the AUTO SIMPLEX mode is not specific to the 
DUPLEX opdoiL And the operating rules for entering channel numbers apply - m very much simplified 
form - to the RX and TX masks as well 



Main feature of DUPLEX mode 

Up to now you have only got to know the simplex mode of the 4031. This means that you could call up 
maniiallv either the RX ma.sk for receiver testing or the TX mask for transmitter testing. These permit 
all measurements to be made on radio sets that akemately transmit and receive on one and the same 
channel (simplex communication). 

Duplex radio sets transmit and receive on different channels simultaneously (duplex communication). 
This means that the 4031 must also be able to transmit and receive simultaneous. You selea this 
operating mode of the Communication Test Set by calling up the DUPLEX mask. The mask is to a 
certain extent composed of the major parts of the RX and TX masks and consequently there are hardly 
any new operating rules. 



Callup of DUPLEX mask 

Produce a defined starting situation a gain with < OFF> + < CLEAR > and, when the status mask 
appears, briefly strike the key located between the RX and TX keys. This calls up the DUPLEX mask 
with the dual designation RX FM and TX FM m the mask header. The yellow (upper) LED "DUPLEX” 
in the RF field illuminates to show you have the DUPLEX mask. 
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DUPLEXmask 



Now you can call up one of the other two basic masks with <TX> or <RX> as usual. And the 
DUPLEX mask can simply be called up frcun the RX or TX mask 1^ just striking the key in the middle 
once. But if the DUPLEX mask has already bear called up when you strike the middle key, this will put 
the 4031 (after a brief pause) into the AUTO SIMPLEX mode (automatic switching between the RX 
and TX masks ). Hiis mode is signalled in the RF field by sbmultaneous illumination of the lower yellow 
LED and the RX LED. 



Striking the middle k^ several times calls up the modes DUPLEX, AUTO SIMPLEX, SIMPLEX one 
after the other. In the AUTO SIMPLEX mode the lower of the two yellow LEDs in the RF field will 
illumimUe together with the RX or TX LED. 



AUTO SIMPLEX mode 

The AUTO SIMPLEX mode was briefly mentioned earlier on in conjunction with the PWR meter: what 
triggers the automatic switchover between the RX and TX matW is the RF input power on the RF 
socket. If it exceeds about 30 mW, the 4031 switches auttunatically from receiver to transmitter testing. If 
you now select AUTO SIMPLEX, the 4031 will automatically present the RX itiotV as long as the 
apiu’opriate input signal does not iq>pear on the RF mpuL Even an attempt to call up the TX 
manually with <TX> will only produce the TX mask briefly before the 4031 returns to the RX mask. 

The AUTO SIMPLEX mode of the 4031 is more convenient, compared to the SIMPLEX mode, because 
you can change the Communicari<» Test Set to the mode you require quite simply with the push>to*talk 
button of the radio set Beftnehand, the required settings have to be entm-ed in the RX and TX mackc m 
SIMPLEX mode and the meters you need have to be called op. 



Ddalls of DUPLEX mode 

Duplex co mmunicati on between radio sets (usually a base station and a mobile station) requires the 
use of a frequency pair f^ and ^ be agreed between the two sets. If the base station transmits on f. for 
example, the mol^ must receive on the same frequency and itself transmit on thus muking L ^e 
receive frequency for the base station. The interval between the two frequencies is vdiat is the 
duplex spacing. 

If the radio sets work on several channels, a whde bunch of frequency pairs is needed, and each 
frequency pair must maintain the duplex spacing. This results in ehat is called a lower band and an 
upper band: in the lower band you find all f^ frequmides separated by the channel s paring ^ and in the 
upper band all ^ frequencies. The upper band is always higher in frequency. 
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DUPLEX mask 



Before measurements are made on duplex radio sets, the following questions have to be clarified: 

• What is the channel spacing? 

• What is the duplex spacing? 

• What assignment is there between channel number and 
fiequen (7 (eg Cl — > 150 MHz)? 

• Does the fi-equency increase with a growing number of 

• channels (nonnaify the case) or does it decrease? 

• Does the device under test receive in the lower band 
or the upper band? 

According to the d^ult settings of the DUPLEX mask, the 4031 outputs a 150-MHz signal on the RF 
socket with a level of -60.0 dBm into SO ft (RX part of inask). The carrier is frequency-modulated with 
1 kHz, the frequency deviation is ±Z4 kHz. The test recmver is also operative and set to a receive 
frequency of 150 MHz (TX part of mask). 

In the bottom part of the DUPLEX mask all analog instruments of the RX and TX maslcs can be called 
up. The meanings of the two offret fields have remained the same, as have those of the softkeys. So you 
can apply all previous operating rules to the DUPLEX mask as well New are some extra rules for 
switch^ on the modulation generators and rules for working with channel numbers. 



RXTX operation of modulation generators 

For the generators GEN A and GEN B (option) as well as the external modulation-signal source (EXT) 
the DUPLEX mask offers selection of tlm signal path, as ahreacfy described fw the RX mask: repeated 
striking of the k^ GEN A, B/SAT or EXT means that the particular modulation signal takes the RX or 
TX signal path (green or red LED illuminated). In contrast to the RX mask the m^TX switchover is 
now also enabled for the external modulation-sigaal source. In this way it is possible, for instance, to feed 
the 4031 signal generator with two superimposed modulation signals (normal test modulation -i- 
subaudio signal) and at the same time to modulate the carrier of the radio set with the third moduhUion 

signal 
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DUPLEX mask 



Joggling with channel numbers 

The questions about the duplex parameters at the beginning wiO be answered provisionally as follows: 

• Channel spacing: 20 kHz 

• Diq>lex spacing: 10 MHz 

• Cl— > 150 MHz Cm 4031) 

• Frequency increases with channel number 

• Radio set receives in lowm^ band 

You are now ready to fill in tlm DUPLEX mask. Dedare the mitiy field of the transmit frequency (RX 
part) to be the current field and strike the UNTT/SCROLL key once. The 4031 then replaces the display 
150.0000 MHz by 1 NoL. Now you can no kmger enter a frequency, only a channel number instead. The 
frequency entry field in the RX part has become the entry field for the lower-band receive channel of the 
radio set, recognizable by the abbreviation NoL. The 1 display is simply a proposal on the part of the 
4031 to set the signal generator to channel 1 in the lower band. 

Accept this proposal for the time being with < ENTER >. In the TX part of the mask the entry field for 
thft iippftrAaTK) ^ the rufio Set responds to this without any delay, ie the display 

changes from — NoU to 1 NoU. This means that the test receiver of the 4031 is now tuned to channel 1 
in the upper band. Strike the UNTT/SCROLL key twice to check. The frequency entry fields will 
promptly show the values ISO MHz and 160 MHz, ^ch is exactly what is spedfied. The Communication 
Test Set is thus set ready for duplex measurement with the g^n parameters; it works on channel 1. 

If you do not wish to accept the proposal of 1 NoL, because you want to examine the radio set on 
channel 12 for instance, it is sufficient to enter < 12> + < ENTER > in the NoL field (RX). The 4031 
then transmits on 1503200 MHz and receives on 1603200 MHz. Both values result firom the agreed 
channel spacing of 20 kHz and the agreed assignment Cl — > 150 MHz. You will find out how to make 
these agreements or declarations and the others m the lesson Training with Parameter Mask". 



If you make a wrong entry, it is best to call up the frequency entry fields, enter 150 MHz in both and 
start anew. 



While maintaining the other conditions, the radio set is now to transmit not in the upper band but in the 
lower band, eg on diannel 4. This means that the 4031 must transmit on 4 in the upper band. 

The entry for the /V(oUfield(RX) is therefore <4> + < ENTER >. In the TX part of the mask the entry 
field NoL for the lower-band transmit channel of the radio set automatically adopts this entry. If you now 
call up the frequency entry fields with <UNnVSCROLL>, these will again show the correct values 
160.0600 MHz and 150.0600 MHz. 
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DUPLEXmask 



In the RX part of the DUPLEX mask you can put the rM-iw. rhannKl of the radio set in the upper or 
lower band In the TX part, on the oth^ hand you select the upper or lower band for thelrgn^jt 
ch^n^ of the radio set In entry it is sufficient to *«»gn eUho' tte transmit or receive channel to just 
one band; the other channel is assigned to the c^her band automaticalfy. 



The assignments between channels and fiequendes are made by the 4031 automatically according to the 
declaration (Cl — >150 MHz; 20 kHz channel spacing) up to the channel number 99^. This means that 
you can enter channel numbers without having to worry about the to frequen^. Let us 

assume tbitt you want to test on rhann^is 400 throu^ 410, according to these Hi»^lararirm», a radio set 
that transmits with a duplex spacing oS 10 MHz in the lovw band All that is required is an entry < 400 > 
+ < ENTER > in the NoU field (RX) or in the NoL field (TX). When you call up the DUPLEX mask 
for this purpose, there may sdll be some values from previous measurements in the entry fields. Just 
overwrite the value in the NoU field (RJQ for instance. FoUornng <ENTER > the test receiver is also 
correctly tuned ^<1 < UNIT/SCROLL> confirms that the right values are in the frequency entry fields 
(RX: 167.98 MHz; TX: 157.98 MHz). Then cal! up the entry field for the upper-band transmit channel 
again and move the cursor to the la^ position. Using the himdv^ieel the Mgnal generator and the test 
receiver can now be tuned simultaneously to the channels 401 through 410. <ENTER> is only necessary 
if you want to leave the channel entry field again to look at the frequent values for instance. 



If an RF Frequency field is active, • < UNTT/SCROLL > will alternately show the frequency and the 
channel number corresponding to this frequency in the upper and lower band. One of the channel 
numbers is thus always the result of a conversion. Dashes instead of a channel number mean that 
conversion produced a value smaller than 0 or greater than 9999. 



You can also work in the RX and TX masks in the manner described with channel numbers instead of 
frequenqr values. Frequent values, ie channel numbers, entered in the RX and TX magfc are then 
adopted by the DUPLEX mask (and vice versa). 

Of course it is also posable to entm' the values of the RX and TX frequencies directly in the appropriate 
fields. Here the 4031 offers the fcdlowing possibilities: 

• After the entry cH one value, the other value, offiet 
upwards by tlm duplex spacing, is automatical^ entered 

• After the entry of one value, the other value, c^Eset 
downwards by the duplex spacing, is automatically entered 

• Any values can be entered in the fields without there 
bei^ any connection by the duplex spacing. 

The default setting is the last of these three posabilities. Call up the GENERAL PARAMETERS mask 
for making a choice. 
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DUPLEX mask 



Measuring duplex signal transfer 

Socalled dng^port diqikx radio sets use the san» antenna for their transmitter and receiver. A 
duplexer in the radio isolates the rignak from <me another but cannot entirely prevent the transmitter 
from influencing the receiver. 

For measuring this influmce the DUPLEX mask offers the Special DESENS (desensitizing). Similarly to 
the Specials the RX and TX macke^ DESENS is again a complete test routine ihat is started with 
RUN, You measure the degree to ubich the transmitter of the radio set reduces the sensitivity of its 
receiver. 



Sdectfon of input/ontput 

If the device under test is a single-port radio set, use the RF socket as the common input/output. Make 
sure that the RF output level of the 4031 is at least 60 dB g»n«llw rhan the transmit level of the radio set 
(normal case). The duplex demodulator then receives both aignak sufiScientfy IsnlaM, 

a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF DIRECT 
socket. The RF DIRECT socket is coupled with <RF DIR > ! The RF socket can nevertheless stUl be 
used as an input because the duplex demodulator, like the PWR measuring head, is connected directly 
behind the RF socket. 




Duat-Port-Transceiver 




Sif>gte- Port-Transceiver 
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DUPLEX mask 



Measuring duplex signal transfer 

Socalled dng^port diqikx radio sets use the san» antenna for their transmitter and receiver. A 
duplexer in the radio isolates the rignak from <me another but cannot entirely prevent the transmitter 
from influencing the receiver. 

For measuring this influmce the DUPLEX mask offers the Special DESENS (desensitizing). Similarly to 
the Specials the RX and TX macke^ DESENS is again a complete test routine ihat is started with 
RUN, You measure the degree to ubich the transmitter of the radio set reduces the sensitivity of its 
receiver. 



Sdectfon of input/ontput 

If the device under test is a single-port radio set, use the RF socket as the common input/output. Make 
sure that the RF output level of the 4031 is at least 60 dB g»n«llw rhan the transmit level of the radio set 
(normal case). The duplex demodulator then receives both aignak sufiScientfy IsnlaM, 

a dual-port radio set connect its transmitter to the RF socket and its receiver to the RF DIRECT 
socket. The RF DIRECT socket is coupled with <RF DIR > ! The RF socket can nevertheless stUl be 
used as an input because the duplex demodulator, like the PWR measuring head, is connected directly 
behind the RF socket. 




Duat-Port-Transceiver 




Sif>gte- Port-Transceiver 
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Parameter mask 



Training with Parameter Mask 

Objectives 

• Callup of parameter mask 

• Selection of parameters 

• I ^-amtng trimming f>f par junel erg 

During training with the DUPLEX mask there was often mention of agreements or declarations like the 
duplex spacing. Now you can make these declarations yourself, and others, for the RX and TX masks 
too. 



Callup of parameter mask 

The way to the parameter mask is via the AUX key (auxiliary) in the field of the function keys. You can 
strike the AUX key at any time uiten you need the parameter mask. < AUX > presents you with the 
OPTION CARD mask with new softkey functions, of adiich only DEF.PAR and RETURN arc of interest 
at the moment. <RETURN > has the usual meaning of RETinU^, ie it takes you back to the mask that 
was active immediately before you called up the OPTION CARD mask. With <DEF:PAR > you call up 
the parameter mask (GENERAL PARAMETERS). 



Softkeys of parameter mask 

The parameter mask (GENERAL PARAMETERS foldout) only offers three softkeys: < STATUS > 
calls up the status ma^ <ETC> pages to the second page of the paranoeter mask and <RETURN > 
takes you back to the OPTION CAJiD masL Tim parameter mask is a subnusk of the OPTION CARD 
mask, adiich in turn is a submask of the last basic mask that was active. <RETURN> you always 

reach the next highest mask level, so * < RETURN > always takes you back to a basic mask. Instead of 
this you can also return directfy to the RX, TX or DUPLEX mask with the keys in the RF field (front 
panel). 
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Parameter mask 



Entry fields of parameter mask 

There is nothing to wony about in the parameter nmslc^ it onfy ccmtains pure numeric fields and scroll 
fields in ^^ch there are as yet no default values entered. You can access eadi of these fields with the 
cursor keys. Entries in numeric fields are, as usual, to be terminated with <ENTER>. 



<OFF> -FAR ;> or < OFF> 4- <POWER > replaces all entries by default values m the 

parameter mask too! 



If you read the text accompaniment in the foldout, you will find out all about the entry fields. The 
questions left unanswered in the two preceding lessons about the AF power meter and declaration of the 
duplex parameters are answered here too. 

Your training with the masks of the 4031 is thus completed. You are well prepared for tackling proper 
measuring and testing jobs (see Qiapter 4). However, you do not yet know all the measuring capabilities 
of the 4031: but in Qiapter 6 you can get acquainted the oscilloscope and spectrum analyzer. 






Foldouts 



Contents 

Index of Tezatt 12.20 

Meeks 12.60 

Status Mask 12.60 

SELF-CHECK 12.80 

Basic RX Mask 12.100 

Basic TX Mask 12.140 

Basic DUPLEX Mask 12.180 

GENERAL PARAMETERS 12.220 

ZOOM 12.260 

RX Specials 12.300 

TX Specials 12.340 

DUPLEX Specials 12.380 

OPTION CARD 12.420 

Front Panel 12.460 

Rear Panel 12.500 

AF'tlgnal Paths 12.540 
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Statusmask 



Status Mask 



The status mask tells you about the current status of the 4031 (RAH test, fitted options. lEEE-bus 
address, software versions of microprocessors). 



Callup of masks 

Cold start 1: <0FF> <P0HER> 

Cold start 2: <0FF> + <CLEAR> 

Warm start: ^UX> + <D£F,PAR> + <STATUS> 

Caution: -Cold start 1 and cold start 2 replace all settings made by the user with default settings! 
This does not happen if you call up a mask with warm start. 



Functions of softkeys 

HH REVISIONS .Takes you to a mask of the same name that provides information about the 

development status of individual 4031 stages (useful when telephoning for 
service!. This mask also allows to call up the self-diagnostic program SELF CHECK 
(Go/NO'Go function check of important stages and modules). 

start a) Calls up the RX mask if the status mask has been called up with cold start 1 

or cold start 2. .. u .. . u u 

b) Takes you back to the GENERAL PARAHETERS mask if the status mask has been 
called up with warm start. 

OPTIONS.... .Takes you to the OPTION mask, offering a list with details of the fitted options 

(especially the OPTION CARD). 



Meaning of fields 



SERIAL NO (display field); shows the serial number of your particular STABILOCK 4031. 

RAH TEST (display field); every time you start up and every time the status mask is called 

up, the 4031 tests the internal RAM for errors. The result is PASSED (no RAH 
errors) or FAILED (RAM defective). Note: Only available in fimware versions < 
2.58/3.58. 

IEEE-488 ADR (pure numeric field); content ■= lEEE-bus address of the 4031. 

TALK 8. LISTEN (scroll field); the scroll variables specify the lEEE-bus operating mode: 

TALK ONLY — > unidirectional data flow (4031 is talker); 

TALK i LISTEN — > bidirectional data flow (4031 is talker or listener). 

CR&LF.i (scroll field); the scroll variables specify the lEEE-bus control conroand: 

CR — > Carriage Return 

CRiLF — > Carriage Return & Line Feed 

EOl (scroll field); the scroll variables specify the lEEE-bus control conmand: 

EDI — > "End or Identify’ is declared 

Ilfs:: — > "End or Identify" is not declared 

DCL.... (scroll field); the scroll variables define 

whether the Comnunication Test Set executes a reset or a total reset after a DCL 



(Device Clear): 

KL - CLR + OFF — > total reset, like striking <0FF> + <CLEAR> 
DCL - CLR — > reset, like striking <CLEAR> 



SOFTWARE VERSIONS.. 



.(display fields); message from the 4031 saying with what software versions the 
internal processors HOST, CRT, RF/AF as well as CELL-GEN/ANA (DATA module option) 
and IFC (RS-232/Centronics interface option) are working. The number of the 
particular software version (x.xx) is indicated together with the software 
checksum CRC (xxxx). By referring to the checksums it is possible to find a fault 
in the system software vdien you ask for service over the telephone for example. 
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Status mask 



SIMILOCK 4031 

5ER1PL NO. 1088810 

IEEE-488 ADR.; ^ Mode ; TALK & LISTEN CR&LF 

DCL = CLR 




SOFTyflRE-VERSIONS: 



HOST-NCU 

CRT-HCU 

RF/flF-MCU 

CELL-SEN 

CELL-flNfl 

IFC-MCU 



3.58 


CRC 


■ 

• 


808E 


2.55 


CRC 


• 

m 


8170 


2.5F 


CRC 


• 
' ■ 


IBEF 


1.00 


CRC 


« 

■ 


E465 


1.00 


CRC 


• 

■ 


550B 


1.00 


CRC 


• 

• 


32F3 



■asBanam 



START 






Hardcopy of STATUS mask; contents of entry fields - default values (settings ex works) 



un lura 



Duplex : installed 

Cen B : 

Control-Interface t 



Option Card 



DTWF ! 
DC/V/fl : 
Opt.Hodul: 
Filter 1 i 
Filter 2 : 
Var. Notch: 



installed 

installed 

Installed 



3 kite LP 

3ee Hz HP 

zee Hz ... see Hz 



Data Nodule : installed 
RSZ3Z / Centronics : installed 
IF-Tracklng-Unit s Installed 




Reduced hardcopy of OPTIONS mask; installed options 
are narked •installetT or are identified, dashes 
indicate missing options. 



HU-REVISIONS 1 


Nodule 


Har duar e-Re vision 


RF-Counter 


~ 9 - 


Output Unit 


- e - 


UHF Synthese 


- 0 - 


Dekaden Synthese 


- 9 - 


FH Nodulator 


- 9 - 


RF Attenuator 


- 0 - 


RF Nother Board 


- 9 - 


AF Mother Board 


- 9 - 


A Hodyenerator A 


- 0 - 


3 IF-Unit 


- z - 


1 AF Detector 


- 0 - 


5 Modgenerator B 


' 


2 Option Card 


- 0 


6 Control Interface 




7 RF/AF-MCU 


- 0 ^ V 



btLI- -CHtCK 



Reduced hardcopy of HH-REVISIONS mask: the index 
numbers define the development status of the 
individual modules. 
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SELF-CHECK 




SELF-CHECK 



Pouer Supply 
1 flF Detector 

3 IF Unit 

4 Mod Generator G 

5 Mod Generator B 
7 Slave Conputer 
9 Monitor Control 

Output-Unit 
UHF-Synthese 
Dekaden Synthese 
FM Modulator 
RF Attenuator 
RF Count Unit 
RF Detector 
Duplex 



Self Check passed ok. 



START SELF-CHECK! START LFD-ILbi 




Hardcopy of SELF -CHECK mask: aH stages tested here are ok 
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Base RX mask 



Basic RX Mask 

The basic RX mask activates the signal generator of the 4031 for receiver testing. 

Callup of mask 

<RX> 



Functions Of softkeys 

HP DJR (alternative function: RF); determines which of the two RF input/output sockets 

(RF DIRECT or RF) is coupled to the RF output stage of the signal generator. 

COHT OFF (alternative function: EHF CONT); blanks the numeric field CWr freo the mask 

(display^ with <£«F C0ltT>, but not for anplitude modulation). 



EHF 



.(alternative function: 500); determines whether the level of the signal generator set 
with the Leva] field is the Elff or the output level measured into 50 0. The £HF 
function cannot be called up if dBm units are selected in the Level entry field. 



SPECIAL ..takes you to the selection msiu of the RX Specials (see RX Specials foldout). 

ZOOH takes you to the selection menu for displaying full-format instruments (see Zoom 

foldout). 



Meaning of fields ' 

RF Frequency (mixed numeric field [HHz. NoL. NoU]): the content of the numeric field determines 

the carrier frequency of the generator signal. When you are working with channel 
nuntiers (NoL: channel number in lower band; HoU: channel number 
assignment between frequency and channel number applies that is made in the SEHERAL 
PARAMETERS mask. 

step .(hidden numeric field); can be allocated with <STEP> either to the frequency or 

ieve/ (opened) field. As long as the STEP field is inverted, the plus/minus keys will 
permit step by step alteration of the carrier frequency or of the RF out^t level 
^tep width - content of STEP field). <0FF> blanks the (opened) STEP field. 

Offset (pure numeric field); the entered value (including sign +/-) detunes the carrier 

frequency upwards or downwards (fine tuning of the carrier frequency). Fast ac«ss 
with <FREQUEHCY> + <+> or <FREQUENCY>' + <->. The actual carrier frequency is then the 
sum of the values in PF Frequency and Offset. ' ■ 

Level..!*. (mixed numeric field [dBm, dBu, ;iV/mV]); the content determines the level of the 

signal generator (LevellSOa — > level into 50 Q; LevellEfF — > level is EHF). As 
long as an entry has not yet been terminated with <EHTER>. the required units can be 
assigned to the entered value with *<UN1T/SCR0LL>. If an entry has been terminated 
with <ENTER>. *<UNIT/SCR0LL> then causes conversion of the entered value to the other 
units. <0FF> switches off the signal generator; fot' this the Level field must be 
open; switch on again with <LEVEL>. 

CONT (hidden numeric field); an entered value, after confirmation with <ENTER>, reduces 

the RF level of the signal generator without switching interruptions by the 
attenuator by max. 20 dB (necessary for squelch measurements). , ^ 

Exaimle: Level - -60 dBm; <m COHT> + <10> + <£HTER> — > the out;nit level of the 
signal generator is reduced continuously to -70 dBm (value in Level fi^d remains at 
-60 dBm however). Continuous level reduction is possible with the handwheel. The COfff 
field can be cut in/out with the soHkey frtF QWr/ClWr OFF (not for AM). After 
0FF> the actual output level and the value in the Level field again correspond. 

»> continued overleaf »> 

S , • 



Index 



Modulation frequency response, 

measurement 5-12 

Modulation overlaying 1 1-42 

Modulation sensitivity, measurement 5-14 

N 

Needle damping, setting 4-22 

Notes on Safety 1-7 

NoU/NoL, explanation 11-43 

Numeric field, closing 1 1 -7 

Numeric field, opening 1 1 -7 

o 

Offset field, moving to 11-16 

Offset field, TX 11-24 

Offset TX, residual offset 11-25 

Operands 8-19 

Operating status 11-12 - 11-13, 11-23 

Operating status, saving 7-16 

Operator 8-19 

OPTION CARD, mask 4-43 

Options, oven/iew 9-3 

Oscilloscope 6-9 

Output formats 8-88 

Overioad, analyzer 6-8 

Overload, scope 6-13 

Overranging 11-24 

P 

Parameter mask, basics 1 1-47 

Parameter mask, description 4-19 - 4-24 

Pointer meters, needle damping 4-22 

POWER 11-12 

Pre-attenuation 5-10 

Pre-attenuation, allowing for 4-24 

Print ; 2-7 

Printer interfacing 4-22 

R 

Radio-data sets, measurements 10-4 - 10-6 

RAM test 4-5 

REDUCE RF-POWER 1-8 

Residual modulation, measurement 5-17 

Reset 2-7 

RF Input Power, permissible 1-8 

RF level alteration, stepped .*...11-18 

RF level jump 5-21 



RF power measurement, zero adjustment 5-8 

RF power, broadband measurement 5-8 

RF power, selective measurement 5-10 

RF sockets, selection 5-4 

RMS meter, operation 1 1-27 

Rotary Knobs, meaning 2-13 

RS 232 interface 8-82 

RS-232 configuration 4-22 

RX mask, available instruments 4-1 1 

RX mask, description 4-8-4-11 

RX Specials 4-31 

RX/TX signal path 2-6, 1 1 -1 4, 1 1 -42 

RX/TX switchover, automatic 11-41 

s 

SAT loop measurement 10-6 

&ope 6-9 

Screen content, storing 7-22 

Scroll variable, enquiring 11-11 

SELPWR 4-39 

Selective call 5-38 - 5-52 

Selective-call sets, testing 5-48 



SELF-CHECK 4-6 

SENS, RX Special 4-32 

SENS, TX Special 4-36 

Sensitivity, measurement 5-22 

Sequential operating modes 5-40 

Sequential test parameters 5-46 

Serial number 4-5 

Service Request 8-88 

Setup 7-20 

Shutdown upon defect 1-7 

Signal transfer, measurement 5-36 

Slide Switches 2-15 - 2-16 

sockets, back panel 2-1 6 - 2-23 

Sockets, front panel 2-14 

Softkeys, explanation 11-11 

Softkeys, operation 11-20 

Software identification 4-5 

Software versions 11-5 

Special Characters, entry 8-67 

Specif characters, keyboard 6-32 

Specials i 4-31 

SPECIALS, definition 1 1 -22 

Spectrum analyzer 6-3 

Squelch measurement, declaration of delay... 4-21 

Squelch, internal 1 1 -25 

Squelch, measurement 5-29 

SQUELCH, Special 4-34 

standard accessories 1-3 

Status line 8-9 

Status mask, description 4-3 - 4-7 

STEP field, moving to 11-18 

String 8-17 

Operand 8-19 

Variables 8-17 

SYSTEM CARD 7-10 

SYSTEM CARDS, write protection 7-20 

System programs, loading 7-24 

T 

Test jobs 8-73 

Test modulation 5-3 

Test setup 5-4 

Tone sequences, selecting 5-42 

Tone-sequence parameters, modifying 5-43 

Total reset 11-12 

Transmitter keying 5-42 

TTL inputs 4-46 

TX mask, available instruments 4-14 

TX mask, description 4-12-4-14 

TX Specials 4-36 

u 

Update, fimiware 12-8 

Upper band, explanation 11-41 

V 

Variables in IEEE commands 8-16 

Vott/Ammeter, DC 4-46 

Voltage standing-wave ratio 4-39 

VSWR 4-39 

w 

Warm start 4-3 

Write protection 7-18, 7-19 

z 

Zero adjustment, power meter 5-8 

Zoom display 4-25 - 4-30 

Zoom, Introduction 1 1 -29 
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Basic RX mask 



GEN A. 



Hod. 



EXT. 



.(pure nunerlc field); the entered value defines the modulation fr^uMcy of 
mSulation generator GEN A (the same applies to the fiP# B field when the GEN B option 
is installed). GEN A + GEN B active - superimposed modulation. 

.(mixed numeric field [rad, %, kHz]); the content of this field determines the 
modulation of the carrier signal (phase deviation, modulation depth or frequency 
deviation). As long as an entry has not yet been terminated with <ENTp>, the 
required units can be assigned to the entered value with *<UHIT/SCROLL>; thus 
simultaneous selection of the class of modulation. 

Repeat^ tapping of the GEN A key (until the associated red LED lights) replaces the 
Hod. field by the mix^ numeric field Lev. (see also foldout Basic TX Hask). This 
field determines the level of modilation generator GEN A. The GEN A signal then no 
longer goes to the modulator of the 4031 however, but instead is output AC-coupled on 
socket HOD GEN and K-coupled on socket Bu 29 (rear panel). 

..(scroll field); the scroll variables (.AC and DC coupled) determine the coupling of 
the external modulation-signal source. The field is only product on the screen if 
the EXT MOD input socket has been connected to the modulation-signal path with <txi>. 



Available instruments 

RHS (RMS AF voltmeter and AF frequency counter); call up with <V0LT> , 

dBr (relative level measurement); call up with <dB REL> 

DIST (distortion meter); call up with «DIST> , 

hod.... (modulation meter); call up with <EXT> 

SINAD (SIHAD meter); call up with <SINAD> 

puD (RF power meter); call up with <Z0CW» + <POKR> 

AF POWER (AF power meter); call up alternatively to RiC by GENERAL PARAMETERS mask 







RX FM — 


RF 


Frequency = E 




Offset 


0 kHz 




Level/S0fi = 


— SO .0 d Bm 


RF 


GEN fl 


t.0000 kHz / Mod. = 2.40 kHz 




RF DIR BEnF CONT 



EMF ISPECIRL 



ZOOM 



Meter locations in basic RX mask 

1 - MOO (can only be called up with <EXT>) 

2 - SINAD or DIST 

3 » RMS or dBr or AF POWER 
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Basic TX mask 



Basic TX Mask 

The basic TX mask activates the test receiver of the 4031 for transmitter testing 

Callup of mask 

<TX> 



Functions of softkeys 

DC mo faitornative function: RF); determines which of the two RF input/output sockets 

RF MREa s coup 4d to the RF input stage of the test receiver. Wa^: If 

Se Smum Jermissible input power on socket RF DIRECT (500 mW) is exceeded, the 
input stage will imnediately be destroyed! 



COUNT. 



.(alternative function: OFFSET): <C0UNT> switches on the RF frequency «“nter 
<0FFSET> switches on the offset counter. The raeasur^ va ues arc displayed in the 
RF frequency field (frequency counter) and Offset field (offset counter). 



PEAKHOLD 



SPECIAL 
+20 dB. 

ZOOM... 



(alternative function: HORn)‘, <PEAKH0LD> makes the OEHOO modulation met^ store the 
highest value measured and, constantly display it. In AM measur^nts modulation peaks 
are only detected at the instant of sampling. With <NORH> the DEMOD instrument always 
displays the momentary modulation. 

.takes you to the selection menu of the TX Specials (see TX Specials foldout). 



(alternative function: -20 dB); increases the level of modulation generator GEN A by 
20 dB for checking the effectiveness of modulation limiting for instance. 

<-20 dB> reduces the level by 20 dB. 

.takes you to the selection menu for displaying full-format instruments (see Zoom 
foldout). 



Meaning of fields 

RF Frequency (mixed numeric field [MHz. NoL. NoU]); the entered value tunes the test |;e«iver. 

q ^ When you are working with channel numbers (NoL: channel number in 

channel number in upper band), the assignment between frequency and channel number 
aoDlils thTis made in the GENERAL PARAMETERS mask. If the OTf function is called 
up, the field becomes a display field (displayed value is at the same time the tuning 
of the test receiver). 

cTCD (hidden numeric field); can be allocated with <STEP> to the (opened) RF Frequency 

field. As long as the STEP field is inverted, the plus/minus keys perai t step by step 

alteration of the carrier frequency (step width - content of STEP field). <0FF 
blanks the (opened) STEP field. 

Offset (display field); indicates the frequency offset of the RF input signal the- 

^ tuning frequency of the test receiver (display »»»: measuring range exceeded). The 

field is not displayed if the COUNT function is called up. 

HP rPM 4 (Dure numeric field); the entered value defines the modulation frequency of 

Sula^rgenerator GEN A (the same applies to the GEN 8 field when the GEN B option 

is installed). 

Lev (mixed numeric field [mV. V. dBm]); the content determines the leve) of modulation 

^ generator GEN A. As long as an entry has not yet been terminated with <ENTER>, 

*<UNIT/SCR0LL> will permit selection of the units (the same applies to the GEN 8 
option). The following applies to the dflrounit: the output imp^ance 
600 D so that the level on the MOO GEN socket corresponds to the ^’^p ay^in the Lev 
field If the field is inverted but no entry has been cottinenced. *<UNIT/SCR0LL> leads 
to selection of the class of demodulation, recognizable in the mask header. 

-v'v'v r-nntirHipii rtv/erleaf >» 








Hardcopy: contents of entry, fields = default values (settings ex works) 
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Basic TX mask 



ext (display field); points out that the EXT MOD- input socket has been connected to the 

modulation-signal path with <EXT> (automatically AC-coupled in the TX mode). 



Available instruments 



RMS (RMS AF voltmeter and AF frequency counter); call up with <V0LT> 

dBr ...(relative level measurement); call up with <dB REL> 

DIST (distortion meter); call up with <DIST> 

DEMOD (modulation meter); called up autranatically 

OFFSET (analog display of frequency offset); callup with <ZOOM> * <OFFSET> 

PWR (RF power meter); called up automatically as long as the RF socket is selected 

AF POWER (AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask 

SEL.PWR (selective RF power meter); call up with <SPECIAL> * <SEL.PiKi> 

VSWR (display of voltage standing-wave ratio with option VSWR measuring head); alternative 

function of <SEL.Pifft> 







TX FM 

« 


RF 


Frequencu 






0-f f set 


• -4.751 kHz 


«F 


GEN R 


“ l.eeee kHz ✓ Lev. = 20.0 mV 




RF ■ COUNT IPEQKHOLDISPECIRL-B +20 dB ■- ZOOtT 



Meter locations in basic TX mask 

1 = PWR 

2 = DEMOD 

3 = RMS or dBr or AF POWER or DIST 
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Basic DUPLEX mask 



Basic DUPLEX Mask 

The basic DUPLEX mask simultaneously activates the signal generator and the test receiver {DUPLEX 
unit) of the 4031. 



Callup of mask 

strike the key arranged between the TX and RX keys until the "DUPLEJ^" LED illuminates (callup is only 
possible if the DUPLEX FH/PhH Demodulator Is installed). 



Functions of softkeys 

RF dir... (alternative function: RF); determines which of the two RF Input/output sockets 

(RF DIRECT or RF) is caipled to the test receiver and signal generator. Exception: 
the broadband RF power meter (PHR Instrument) and the DUPLEX stage are connected 
directly to the RF socket and thus not affected by any switchover of the coupling. 
Warning: If the maximum permissible input power on socket RF DIRECT (500 mW) is 
exceeded, the input stage will be destroyed 1 



CONT OFF.. (alternative function: EHF COHT); blanks the numeric field CONT from the mask 

(display^ again with <EMF C0KT>). 

Ehf (alternative function: 500) j determines whether the level of the signal generator set 

with the Level field Is the EMF or the output level measured into 50 Q. The EMF 
function cannot be called up if dBm units are selected In the Level entry field. 

SPECIAL ...takes you to the selection menu of the DUPLEX Specials (see DUPLEX Specials foldout). 

PEAKHOLD (alternative function: NORM); <PEAKHOU> makes the DEHOO modulation meter store the 

highest value measured and constantly display it. In AM measurements modulation peaks 
are only detected at the instant of sampling. With <H0RM> the DQ«0 instrument always 
displays the momentary mochilatlon. 

200H takes you to the selection menu for displaying full-format instruments (see Zoom 

foldout). 



Meaning Of fields 

RF Frequency (mixed numeric field [MHz, NoL, NoU)): determines in the RX part of the mask the 

carrier frequency of the signal generator, in the TX part of the mask the tuning 
frequency of the test receiver. For the automatic offset of the frequency values by 
the duplex spacing and linking of the frequency values to the channel numbers (NoL 
and NoU) the same applies as in the GENERAL PA^ETERS mask. 

Offset (pure numeric field/display field); enables fine tuning of the carrier frequency in 

the RX part of the mask. In the TX part of the mask the Offset field indicates a 
frequency ^fset between the applied RF signal and the tuning frequency of the test 
receiver. 



Level 



COHT 



(mixed numeric field [dBm, dB^., |i.V/mV]): the content determines the level of the 
signal generator (Leve1/50O — > level into 50 0; Level/EMF — > level is EMF). As 
long as an entry has not yet been terminated with <EMTER>, the required units can be 
assigned to the entered value with *<UNIT/SCROLL>. If an entry has J»en terminated 
with <EHTER>, *<UHIT/SCROLL> then causes conversion of the entered value to the other 
units. <0FF> switches the signal generator off; for this purpose the Level field must 
be open. Switch on again with <LEVEL>. 

.(hidden numeric field); the content defines a continuous RF-level setting range (with 
no switching interruptions by the attenuator), as required for squelch measurements. 
The CONT field can be cut in/out with the softkey EHF COHT/COHT OFF. Instead of the 
COHT field the STEP field can be called up. ' 



»> continued overleaf »> 
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Basic DUPLEX mask 



STEP (hidden numeric field); can be assiped to the (opened) Level field with <STEP>. As 

long as the STEP field is inverted, the plus/minus keys permit step by step 
alteration of the RF output level (step width - content of STEP field). <0FF> blanks 
the (opened) STEP field. Instead of the STEP field the COMT field can also be 
displa^. 

AF GEN A (pure numeric field); the entered value defines the modulation frequency of 

modulation goierator GEN A (the same applies to the SGV 8 field when the optional 
inflation generator GEN B is Installed). 

Mod (mixed numeric field [rad, V, kHz]); the content of this field determines the 



modulation of the carrier sipal (phase deviation, modulation depth or frequency 
deviation). As long as an entry has not yet been terminated with <ENTER>, the 
required units can be assigned to the entered value with *<UNIT/SCROLL>. Thus the 
class of modulation/demodulation is set at the same time (AH not possible). 

EXT.... (scroll field); the scroll variables {AC and DC coupled) determine the coupling of 

the external m^lation-sipal source. The field is only produced on the screen if 
the EXT MOD input socket has been connected to the modulation-signal path with <EXT>. 



Instruments of basic DUPLEX mask 



RMS (RHS AF voltmeter and AF frequency counter); call up with <V0LT> 

dBr.. (relative level measuremBit); call up with <dB R£L> 

DIST (distortion meter); call up with <0IST> 

SINW (SINAD meter); call up with <SINAD> 

HOD (modulation meter RX); call up with <RX MOO/HOO GEN> 

DEHOD (modulation meter TX); call up with <OEMOO> 

OFFSET (analog display of frequency offset); call up with <ZOOH> + <OFFSET> 

PVIR (RF power meter); called up automatically 

AF POVffiR (AF power meter); call up alternatively to RHS by GENERAL PARAMETERS mask 




[RF DIR Tnr CONTJ-- EMF— -WSPECIPIl--aPEflKHOLDB- ZOOM 



r 



Meter locations in basic DUPLEX mask 

1 - PHR 

2 - DEMOD or MOO 

3 a RMS or dBr or AF POWER or DIST or SINAD 



i 
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Basic DUPLEX mask 



STEP 



AF GEN A. 
Hod 



EXT 



(hidden numeric field); can be assigned to the (opened) Level field with <STEP>. As 
long as the STEP field is inverted, the plus/minus keys permit step by step 
alteration of the RF output level (step width - content of STEP field). <0FF> blanks 
the (opened) STEP field. Instead of the STEP field the COKT field can also be 
dlspla^. 

.(pure nuaieric field): the entered value defines the modulation frequency of 
modulation generator GEN A (the same applies to the SEN B field when the optional 
modulation generator GEN B is Installed). 

.(mixed niaserlc field [rad, %, kHz]); the content of this field determines the 
modulation of the carrier signal (phase deviation, modulation depth or frequency 
deviation). As long as an entry has not yet been terminated with <ENTER>, the 
required units can be assigned to the entered value with *<UNIT/SCROLL>. Thus the 
class of modulatlon/demodulatlOT is set at the same time (AH not possible). 

.(scroll field); the scroll variables (AC and DC coupled) determine the coupling of 
the external modulation-signal source. The field is only produced on the screen if 
the EXT NOD input socket has been connected to the modulation-signal path with <EXT>. 



Instruments of basic DUPLEX mask 



IWS (RMS AF voltmeter and AF frequency counter); call up with <V0LT> 

dBr, (relative level measurement); call up with <dB REL> 

DIST (distortion meter); call up with <0IST> 

SINAO .(SINAD meter); call up with <S1NAD> 

HOD (modulation meter RX); call up with <RX HOD/MOD GEN> 

DEHOO (modulation meter TX); call up with OEHOD> 

OFFSET (analog display of frequency offset); call up with + <0FFSET> 

PWR (RF power meter): called up automatically 

AF POWER (AF power meter); call up alternatively to RMS by GENERAL PARAMETERS mask 



RX FM 



TX FM 



RF Frequency 
Offset 
Le ve 1 /SOO 



150.0000 MHz 



0.00 kHz 
— 60.0 dBm 



150,0000 MHz 



OF GEN ft 



1.0000 kHz / Mod. » 2.40 kHz 




RF DIR 



imsufrftiilil BOxOBSa 



spec IflL- »PEftKHOLD 



f 



- -ZOOM 



Meter locations in basic DUPLEX mask 

1 = PHR 

2 - DEMOO or MCffi 

3 - RMS or dBr or AF POWER or DIST or SINAD 




t 
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GENERAL PARAMETERS 

In this mask declarations can be made about generally valid operating parameters. <0FF> + <CLEAR> or 
<QFF> <P0WER> replace the declarations with the default settings that are made ex works. 

Caution: Calling up system programs (SYSTEM CARDs) can alter the declarations in the mask fields. 



Callup of mask 

<AUX> + <DEF.P/Vl> 



Functions of softkeys 



STATUS. , leads to callup of the status mask. 

ETC turns to the second page of the GENERAL PARAMETERS mask [<R£WRIt>' takes you back- 

to the first page). , 

return takes you back to the OPTION CWIO mask. 



Meaning of fields 



Channel space (pure numeric field); the content determines the channel spacing when you work 

with channel numbers. 

Duplex space (pure numeric field); In the DUPLEX mask the entered value produces automatic 

offset of the transmit and receive frequencies by the duplex spacing (see also 
RX<~> afield). 

Channel (pure numeric field); the entered channel ramiber is assigned to the frequency 

stated In the Corresp. frequ. field. 

Corresp. frequ (pure numeric field); the entered frequency is assigned to the channel number 

declared in the Channel field. 

Channel no (scroll field); the two scroll variables (arrow pointing up or down) determine 

whether the frequency Increases or decreases with ascending channel number when 
you are working with channel numbers. 

RX <-> TX (MHz) (scroll field); the three scroll variables enable the following declarations when 

you work with frequency values In the DUPLEX mask; 



RX > a... the carrier frequency of the signal generator, offset by the duplex 
spacing, is automatically above the tuning frequency of the test 
receiver. 

RX < a... the carrier frequency: of the signal generator, offset by the duplex 
spacing, is automatically below the tuning frequency of the test 
receiver. 

hot. the signal generator and the test receiver can be tuned as wished, 

there is no automatic coupling. 

AF meter (scroll field); the three scroll variables affect the RMS instrument; 

RMS....... the RMS voltmeter is displayed in the masks. 

dBm.. instead of the RMS instrument the AF power meter POWER (meter 

display: dBm into 600 0) is displayed in the masks if the VOLTM input 
socket is coupled. 

HATT. as described under "dSnf. but meter display in watts 

(select the reference im^ance in the adjacent pure numeric field). 



>» continued overleaf »> 
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, GENERAL PARAMETERS 



GENERAL PARRHETERS 



Channel space 
Duplex space 
Channel 

Corresp. frequ. 
Channel no., t 
RX <-> TX (MHz) 



20. (3 



kHz 
10.0 MHz 
1 No. 
150.0000 MHz 
Freq. t 

NOT 



AF— Meter 


RMS 




RF— Power 
Pre-attenuat i on 


II 

e 

■ -i 


dB 


Delay (TX-Sens) 


= 100 


ms 


Delay (Squelch) 


= 100 


ms 


Delay (Decode) 


= 0 


ms 



SI ttl US 




- ETC - 




RETURN 



GENERAL PARAMETERS 



HP-2225 



RS232 Con-fig 7 Bits-*-Even Parity + 1 Stop Bit 

Rslil BaCdrIte 1Z00. Baud 

Serial Input Terminator CR+LF 

Serial Input Handshake No Handshake 



Needle damping = 


10 


Demod (RMS Value) = 


mV/V 


Screen saver (X=ON) 


X 



RETURN 



Hardcopy; contents of entry fields - default values (settings ex works) 



GENERAL PARAMETERS 



- 12240 * 



GENERAL PARAMETERS 



RF power 



Pre-attenuation 



Delay (TX-Sens) 



Delay (Squelch) 



Delay (Decode) 



Printer 



RS232 Config 



RS232 Baudrate 



.(scroll field with four scroll variables); two scroll variables determine whether 
the RF power meters PWR and SEL.PWR indicate the measured value in watts or dBm 
(into 50 0). 

In modulation mode AM the RF power meter PMR displays peak power if one of the 
scroll variables is set to IfflTT PEAK 5 or JM7T PEAK 150 U (power range 5 « 
respectively 150 W). In that case PEAK is displayd on the power meters 

.(pure numeric field); in TX testing the content automatically corrects the 
measured value with externally connected pre-attenuation (eg display of the 
actual transmitted power before the attenuator). In RX testing the actual RF ♦ 
output level is greater by the value in the Pre-attenuation field than the value 
indicated in the Level field. Level shows the level that the radio set receives 
(level after the external attemiator). Example; see following page. 

If any other value than 0 is entered in the Pre-attenuation field, the pointer 
ATT appears at appropriate points in the basic masks to draw your attention to 
the correction of the measured value or level (eg next to the Level field and in 
the header of the PWR instrument). 

.(pure numeric field); the content of the field defines a time duration. This time 
is waited when the TX Special SENS (measurement of modulation sensitivity) is 
running after each alteration of the set variable so that transient responses of 
the radio transmitter can tecay 

.(pure numeric field); the content of the field defines a time duration. This 
time is waited when the RX Special SQUELCH (measurement of squelch 
characteristics) is running after each alteration of the set variable so that 
transient responses of the radio receiver can decay. 

.(pure numeric field); the content of the field defines a time duration (0 to 999 
ms). The decoder of the 4031 is activated delayed by this time after keying of 
the radio transmitter. Requirements; TX or DUPLEX mask called up: RF socket 
coupled; demodulated signal is decoded; no continuous input signal but 
transmitter keying. Application; avoiding transients of the transmitter of the 
test item when decoding (selective call or VDEH extension dialing). 

..(scroll field); the scroll variables HP-2225, EPSOH FX80 and PT 88 produce 
matching of the IEEE-488 interface (data format) to the printers of the same name 
with an IEEE-488 interface. If the optional RS-232/Centronics interface is 
incorporated, the scroll variables RS232 ansi Centronics can also be set. In this 
case the "Epson Graphics" data format automatically applies for output on these 
interfaces. The /fern. Card scroll variable diverts pfint output to MEMORY CARD, 

..(scroll field); with scroll variables it is possible to set eight different 
conmunication protocols for the RS-232 interface (number of data bits, even/odd 
parity, number of stop bits). The control commands for this interface are 
described in Chapter 10. 

..(scroll field); with eight scroll variables the baud rate for data transfer on 
the RS-232 interface can be set between 110 Baud and 9600 Baud. 



Serial Input 
Terminator. . 



Serial Input 
Handshake. . . 



(scroll field): six scroll variables like CR+tf or EOT define the end marking 
necessary for the RS-232 control command SERJn (see Chapter 10). If scroll 
variable Nuatxr is set. a 3-digit number can also be entered in a numeric field 
to define after how many incoming characters the serial reading operation is 
terminated. 



(scroll field); the scroll variables PTS <:-> CTS and Mo Handshake define whether 
the level on pin 4 of the RS-232 interface signals that STABILOCK 4031 is ready 
to receive. If scroll variable RTS <-> CTS is entered and the Communication Test 
Set is ready to receive, pin 4 will be High. If the set is not ready to receive, 
pin 4 is Low. With Ho Handshake pin 4 is always Low and the set does not show its 
readiness to receive. Readiness to send of the opposite station (CTS signal) is 
checked independently of the selected scroll variable- For this, apply the CTS 
signal to pin 5. 



GENERAL PARAMETERS 



- 12 ^ 0 - 



GENERAL PARAMETERS- 



Needle damping (pure numeric field); the entered value determines the needle damping of the 

simulated pointer meters as soon as the automatic range switching has been 
replaced by a fixed measurement range (large value - strong dauping). 

(RMS Value).... (scroll field); the scroll variables kHz and mv/V define whether, in TX mode, the 
RMS meter displays the level of the demodulated signal with the unit mV/V after 
<DEHCO> (normal case) or the level is converted to the corresponding frequency 
deviation (average value) and the result is displayed. Use this average 
indication if the DDWO meter (peak indication) fails to produce a clear reading 
(eg when interference is superinposed) . 

Screen Saver (scroll field); if the X scroll variable is entered, the screen protection is 

activated after about 20 to 25 rain. A blank in the scroll field shuts down the 
screen protection. In this case the brightness has to be reduced to prevent burns 
(see also Chapter 2, INTENS). When the Connunication Test Set is switched on 
again or after <CLEW1>, the screen protection is automatically activated. 



PviMBiei Pre-attenuation 



TX measurements: 

You want to measure the RF power of a 100-W transmitter 
oven a longish period. The maximum permissible 
continuous input power on the RF socket is 50 W however. 
Thus external pre-attenuation of, for example, 3 dB is 
necessary. Without an entry in the Pre-attenuation field 
the 4031 would then indicate 50 W. If you enter the 
value 3 in the Pre-attenuation field, the 4031 indicates 
the actual transmitted power, ie 100 W. The entry saves 
you subsequent correction of the measured value with the 
possibility of making an error. But make sure that the 
entry in the Pre-att&mation field is also altered if 
you change the pre-attehuationl 




RX measurements: 

You have provided external pre-attenuation of, for 
example, 3 dB for TX measurements and now want to carry 
out RX measurements without removing the pre- 
attenuation. The value 3 is still entered in the Pre- 
attenuation field. The Level field Indicates 5 uV for 
example. This is the level directly on the RF input of 
the radio set. The actual output level of the 4031 
signal generator is 7 nV to compensate for the effect of 
the attenuator. Again make sure that the entry in the 
Pre-attenuation field is altered if you change the pre- 
atteraiationl 




If you work with external ppe-attenuation. and this is correctly entered in the Pre-attenuation field, 
you do not have to make any further allowance for the pre-attenuation. 
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ZOOM 

This foldout shows the zoom display of the analog instruments that can be called up proceeding from 
the basic RX, TX and DUPLEX (option) masks. 

Function of instruments 

T«’“’ “ 

or RF DIRECT socket from the tuning frequency of the 4031 test receiver 

^ ffilSo'lS; srinil'ci;* tSKito ^ th. «F s1,». m<<«> « .■« RF .r 

- « 

^ 

„,ST Sffi SJ Sys'wiw »“«» sFSS'stRn.! ™rc» «sertb«l for 

S,M) s55FlM.Sr3tS‘« NOOfflOO SEH> in. "'FPiy f«F •!« ■«*■'«'»> F'9“'- 

after <V0LTM> for the signal applied to the VOLTO sockrt. „ socket 

»C DUD AF newer meter: measures the power of the signal applied to the VOLTH socket. 

^ ^ Selection of the units in the GENERAL PARAMETERS mask (AF Meter field). 



Callup of Instruments 

possible: 



RX mask ..POWER - MOO - RMS 



POWER - MOD - dBr 
POWER - MOO - DIST 
POWER - HOD - SIHAD 
POWER - MOD - AF PWR 



> 



TX mask ...POWER - OFFSET - OEHm - RMS 

POWER - OFFSET - OEMOO - dBr 
POWER - OFFSET - DEMOD - DIST 
POWER - OFFSET - DEMOD - AF PWR 



DUPLEX mask POWER - OFFSET - DEMOD - RMS 

POWER - OFFSET - DEMOD - dBr 
POWER - OFFSET - DEMOD - DIST 
POWER - OFFSCT - DEMOD - SI NAD 
POWER - OFFSET - OEMOO - AF PWR 



.—> after striking VOLT key (<V0LT>), if RMS 
is declared in GENERAL PARAMETERS mask 
[AF /teter field). 

— > after «ffl REL> 

...> after ^1ST> 

— > after <SIHAD> , 

after <V0LTM> + <V0LT>, if dBm or IMTT is 
declared in GENERAL PARAMETERS mask 
(fV Meter f ield).^ 

-> after striking VOLT key 

(<V0LT>), if RMS is declared in GENERAL 
PARAMETERS mask [AF Meter field). 

— > after <dB REL> . 

-> arter <0IST> . 

-> after <V0LTM> ♦ <V0LT>, if' dBm or «4iT is 
declared in GENERAL PARAMETERS mask 
[AF Meter field). 

— > after striking VOLT key (<V0LT>), if RMS 
is declared in GENERAL PARAMETERS mask 
(Af Meter field). 

— > after <dB REL> 

— > after <DIST> ' 

— > after <SINAD> . 

— > after <V0LTM> + <V0LT>. 'if dBm or MATT is 
declared in GENERAL PARAMETERS mask 
nr f leldl. 
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Striking the appropriate softkey produces large-format display of the required instrument. Thereby the 
actual input field of the basic mask Is transferred to the enlarged format display. If wished, <CC!TT> 
Inserts the CCITT P53-A filter in the signal path to the AF Instruments RHS/dBr/AF PWR. DIST and 
SINAD. 



Functions of softkeys 

without any special declaration the analog Instrtiments will work with automatic switching of the 
measurement range. If this is not wished, the measurement range can be adapted to requirements very 
effectively. 



RANGE ..inserts in the header of the instruments the numeric fields Center and Range +/-. The 

two numeric fields permit individual definition of a measurement range. If a 
measurement range has already been specified in this way, It will become valid again 
after <RANGE>. 

AUTO produces automatic switching of the roeasuremeit range. If a measurement range has 

already been specified with the A/WGE f.unction. It will be replaced by the automatic 
range switching. <AUTO> does not delete the specified measurement range however; It 
immediately becomes valid again after <RAN6E>. 

RETURN takes you back to the particular basic mask without adopting a specified measurement 

range in the normal display of the instrument concerned. After <RCTIMR> the basic 
masks again show the Instruments that were displayed before calling up the zoom 
function, with automatic switching of the measurement range. 



Meaning of fields 



Center (pure or mixed numeric field, depending on the instrument); the content of the field 

Is assigned to the scale centre of the Instrument. 

Range *!- (pure numeric field); the content of the field defines the upper and lower end of the 

scale, referred to the centre value. 

Example: Center » 160 nW; Range *1- - 20.00 — > pointer at lower end of scale 
corresponds to 140 mV, at upper end of scale to 180 mV. 

xxxxxxx (numeric or scroll field); the activated input field (brightened up) of the basic 

mask will be transferred into the enlarged format display and displayed at the bottom 
right comer of the screen. As long as this field is activated on the zooned display, 
the field content can be varied the usual way (for exmnple, value variation using the 
spin wheel). The reaction can be simultanuously red on the meter. 
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RX SPECIALS 



RX Specials are cooiplete programs that execute typical receiver tests within seconds (sensitivity, 
IF bandwidth and centre-frequency offset, AF frequency response, squelch characteristic). Relevant 
test parameters can be set beforehand as wished. The RX Specials are a standard part of the 4031. 



Callup and start of an RX Special 

The selection menu of the RX Specials is called up from the basic RX maslc with <5PECIAL>. This 
produces reassignment of the softkeys with the available Special functions (selection menu). At the 
same time the mask of the last Special used (Special mask field) is displayed in the bottom half of 
the basic RX mask. 

If you now strike the softkey of the required Special function, the appropriate mask is called up. 
<HELP> will mark all fields that can accept entries: 

In the RX mask field only set the correct channel frequency {RF Frequency field) plus the test 
modulation (Hod. field). The remaining entry fields of the RX mask are filled in automatically by the 
Specials. 

After the entry of relevant test parameters and selection of scroll variables in the Special mask 
field (see below), <RUH- will start the Special. The program can be aborted with the alternative 
function <ST0P>. <RETURH> takes you back to the basic RX mask. 



Description Of Specials 

SENS measures receiver sensitivity; the Special mask field contains three entry fields 

(content of the fields in this case default values): 



20 dB (pure numeric field); enter the required SIHAD or S/N reference value. 

The value is stored assigned to the test method so that the reference 
value is mitoraatically adapted if the test method is altered. 

SIHAD (scroll field); the selected scroll variable SIfW) or SIH determines the 

test method. 

dBm. (scroll field); select under the scroll variables the unit of measurement 

that the result is to have. 



After the start of the routine the RF level of the signal generator is successively 
approximated, beginning at -77 dBm, and with each step a SINAD or S/H measurement is 
performed. This continues until the measured value corresponds to the given reference 
value (permissible tolerance: 0.5 dB S/H; 0.8 dB SINAO). The result, the 
corresponding RF level, is displayed in the Special mask field with the required unit 
of measurement. 

BANOW measures IF bandwidth and centre-frequency offset; the Special mask field contains 

one entry field (content in thi; case a default value): 

5 dB... (pure numeric field); enter the value of the attenuation to which the 

bandwidth is to be referred. 

The routine first measures the background noise with noise suppression of 10 dB. The 
associated RF level is then increased the value of the attenuation (normally 

6 dB). The routine then detunes the carrier frequency towards greater values until 10 
dB noise suppression is reached again. The frequency offset necessary for this is 
buffered and the frequency detuning i,s repeated, this time towards smaller values. 
From the two offset values the routine computes the bandwidth and the centre- 
frequency offset and indicates their values in the Special mask field. 



»> continued overleaf »> 
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f 

AF RESP 



SQUELCH 



measures AF frequency response; the Special mask field contains eight entry fields 
(content in this case default values): 

1 kHz (pure numeric field); enter the frequency that is to represent the 

reference point 0 dB. 

0.15 

to 

6 kHz (pure numeric fields); enter up to seven frequencies at which the routine 

is to measure the kF level. 

The routine first determines the kF level at the reference frequency and sets this 
value as a reference for relative level measurement at all seven frequencies. The 
kF frequency response is thus a display of the relative level deviation together with 
the corresponding frequencies. 

.measures the characteristics of the squelch; the Special mask field contains two 
entry fields (content in this case default values): 

HX MUTE. (scroll field); select the scroll variable RX MUTE if the squelch cutout 

(AF off) is to be determined. If you set the scroll variable RX UHHUTE, 
the squelch cutin (AF on) is determined. 

dBm. (scroll field); select under the scroll variables the unit of measurement 

that the result is to have. 

After the start the Special first continually reduces the RF level of the signal 
generator, beginning at -80 dBm, in 5-dB steps until the squelch switches (AF path 
blocked). This roughly determined level is increased by IS dB and then reduced again 
in 1-^ steps until the squelch switches once more. This level is then increased by 

2 dB and reduced in 0.2-dB steps until the squelch again switches. The level obtained 
in this way is the squelch cutout value RX KUTE. 

If the cutin value of the squelch is called for, the routine then increases the level 
again, proceeding from the RX MUTE value, in 0.2-dB steps until the squelch enables 
the AF path (RX UHHUTE). The squelch hysteresis is the difference between the two 
levels. 

With the exception of the first approximation to the cutout value RX MUTE, all 
changes in level are made with the aid of the CONT function (continuous alteration of 
level without interruption). 

If transient responses in the receiver disturb the measurement, a delay should be 
entered in the GENERAL PARAMETERS mask in the Delay field (squelch). The routine then 
waits a suitable length of time after each change in RF level before checking the 
AF level. 

In the Special mask field the hysteresis plus the MUTE or UHHUTE value are indicated. 
<UNIT/SCR0LL> shows the other value depending on which scroll field brightens up. 
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TX SPECIALS 



TX Specials are complete programs that perfonn the two tj^ical ^ 

sensitivity and AF frequency response within seconds. Relevant test parameters can be set beforehand 
as wished. The TX Specials are a standard part of the 4031. 



Callup and start of a TX Special 



The selection menu of the TX Specials is called up from the basic TX mask . . 

produces reassignment of the softkeys with the SpeciaVfunrtions SP#S and ^ 

SEL.Pfgi and DC-CAL. are not Specials; there is more about this at the of the foldout). At tne same 
time the mask of the last Special used (Special mask field) is displayed in the bottom half of the 
basic TX mask. 

If you now strike the softkey of the required Special function, the appropriate W is called up. 

<HELP> marks all fields that can accept entries; ^ +h« mnri..iption 

In the TX mask field only set the correct channel frequency {RF freqwercy field) plus J*)® 
frequency {AT GEN A field). The other entry fields of the TX mask are filled in automatically by the 

Specials. 

After the entry of relevant test parameters and selection of scroll ''^2®^®®.]" J{1® 

field (see below). <RUN> will start the Special. The program c«i be aborted with the alternative 

function <ST0P>. <RETWN> takes you back to the basic TX mask. 



Description of Specials 

SENS measures modulation sensitivity; the Special mask field contains two entry fields 

(content of the fields in this case default values): 

Deviation... (pan numeric field); in this field enter the modulation value to which 
the sensitivity is to be referr^ (eg test modulation). 



Vahe (pure numeric field); in this field enter the value of modulation 

sensitivity that you expect. 



To prevent the transient responses of mo<Uilators with AGC from affecting the 
measurement, a delay (pause between the individual measurements of the routine) can 
be entered in the Delay (TX Sens) field of the GEHDIAL PARAMETERS mask. 



The SENS routine first checks idiether the required modulation is exceeded at twice 
the expected value. If this is not so, the routine is terminated and you can start 
the Special again with an expected value that has been corrected upwaras. If the 
first check shows a relevant value however, this will start the actual measuring 
routine. 



The program first determines what modulation results from half the expected value of 
the AF level, computes from this information the slope of the modulation _ 

characteristic and then sets the AF level that will most likely produce the r^uired 
modulation. If this level results in modulation with ±2 % tolerance referred to the 
rating, the routine will report this level as the result in the Special mask field. 
If the modulation is outside of the tolerance window however, the routine calculates 
the slope again from the last current measured value and then tries again to 
approximate to the correct AF level. 



If the characteristic is very nonlinear and the approximation is unsuccessful, the 
routine again sets half the expected value, increases the level step by step by 5 % 
of half the expected value and thus approaches the rating for the modulation. In this 
case the result will show an error of maximally *5 %. 



>» continued overleaf »> 
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DUPLEX SPECIALS 

In the DUPLEX mode (option, calls for DUPLEX FM/PhM stage) the 4031 offers routines for measuring 
signal transfer (DESENS). AF frequency response and DC zero adjustment of the FH demodulator. 



Callup and start of a DUPLEX Special 



The menu of the DUPLEX Special is called up from the basic DUPLEX mask with <SPECTAL>. This leads to 
leas^SHm^nt of “he soft^s with the Special functions DESEN5 and AF RESP (the DC- function is 
not a Special; more about that at the end of this foldout). At the same tire the irask of the Special 
that waslast used is displayed in the bottom half of the basic DUPLEX mask (Special mask field). 

Tap the softkey of the required Special function to call up the appropriate mask. <HELP> will then 
mark all fields that can accept entries; . , , ^ j ..u 4 ^ 

Set the correct channel frequencies in the DUPLEX mask field («f retired 

test modulation {Mod. field). The selection of the AF signal path (eg DEMOD or VOLTM) and of the 
instruments (eg SINAD meter or dBr meter) Is made by the Specials automatically. 



After the entry of relevant test parameters and selection of scroll variables in the S^lal mask 
field (see below), <RUN> will start the Special. The program can be aborted with the alternative 
function cST0P>. <RETiatM> takes you back to the basic DUPLEX mask. 



Description of Specials 

qeSENS measures signal transfer in duplex operation, ie desensitizing or how much the 

sensitivity of the radio receiver is reduced when the radio transmitter is operating. 
The Special mask field contains two entry fields (content of the fields in this case 
default values): 

20 dB (pure numeric field); enter the required SINAD or S/N reference value. 

The value is stored assigned to the test method so that the reference 
value is automatically adapted if the test method is altered. 

SINAD. (scroll field); the selected scroll variable SINAD or S/# determines the 

test method. 

The DESENS routine first performs the RX SpKial SENS and determines the receiver 
sensitivity with the radio transmitter switched off (measured value SI). Then an 
instruction appears at the bottom edge of the monitor telling you to key the 
transmitter or switch to TX. If this is not done within about eight seconds, the 
routine will be terminated. Otherwise the receiver sensitivity is measured again 
(value S2). The result of the measurement, the difference between the two measured 
values (desensitizing^ appears in the Special mask field in dB. 

AP RESP measures AF frequency response; the Special mask field has eight entry fields: 

I kHz (pure numeric field); enter the frequency that is to be the 0 dB 

rrference point. 

0.15 

^6 kHz (pure numeric fields); enter up to seven frequencies at which the routine 

is to measure the AF level. 

The input signal for the DUPLEX transceiver is that of the 4031 signal generator. The 
signal return^ from the transceiver, offset by the duplex spacing, is evaluated. 
First the routine modulates the signal generator with the reference frequency and 
determines for this frequency the AF level on the output of the DUPLEX FH/PhM 
demodulator. This measured value is the reference value for relative level 
measurement at all seven test fr^encies. The result for the AF frequency response 
is indication of the relative level deviation for the corresponding frequencies. 



»> continued overleaf >» 
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OPTION CARD 



The OPTION CARD mask enables you to: 

a) operate the modules installed on the OPTION CARO (see also Chapter 8); 

b) branch to masks of software options loaded from memory card (see also Chapter 7 and 9); 

c) call up the mask for operating control interface A, B or C (see also Chapter 8); 

d) branch to DTMF mask (see also Chapter 8); 

e) branch to mask levels of selective-call systems (see also Chapter 5): 

f) call up the GENERAL PARAMETERS submask (see also foldout of the sane name). 

Attention: a) through d) only with corresponding options installed. 



Calling up the mask 

<AUX> That mask can be started from any other mask. 



Softkey functions 



DATA Activates the DATA M(M)ULE option, automatically loads the system program (software 

option) from the inserted SYSTEM CARD and calls up the corresponding mask. <DATA> 
produces entry into the test procedure -for radio-data sets and cellular 
radiotelephones. 

CONTROL Calls up the CONTROL INTERFACE mask (control of the optional control interface). 

SEQU Calls up the basic sequential mask (testing of selective-ca.ll sets). 

DEF.PAR Calls up the GENERAL PARAMETERS mask. 

RETURN. Returns to the mask from where the OPTION CARD was called up. 

Meaning of the input fields 

Filter 1 : (text field/scroll field); if the slot Bu 1 on the OPTION CARD is still vacant, the 



text field is followed by dashes. If a filter module is inserted in the slot however, 
the text field is followed by a scroll field and a display field (brief designation 
of the installed, optional module). The scroll field uses the variables "X" and "g" 
(space). 

JY. ..Filter will be connected into the AF signal path when leaving the OPTION CARD 
mask (see block diagram next page and "AF Signal Paths" foldout). 

§... Filter will be cut out of the AF signal path when leaving the mask. 



Filter 2 : (text field/scroll field); function corresponds to that of filter 1, related to slot 

Bu 2. To connect both filters in series: both variables = X. 

Var Notch: (text field/scroll field); if the variable notch filter is installed on the OPTION 



CARD, it substitutes, by selecting scroll variable X, the standard notch filter. 
<DIST> connects the variable notch filter (f =200 to 600 Ht, self-tuning) into the 
AF signal path for distortion measurenent (see "AF Signal Paths" foldout). 

Attention : When measuring distortion all other filters have to be switched off. 

Option : (text field/scroll field); if a module is installed in slot Bu 6 on the OPTION CARD 

(eg C-Net Expander), the module can be connected into the AF signal path by selecting 
scroll variable X (see block diagram next page and "AF Signal Paths" foldout). 



»> Continued overleaf »> 




Filters 1,2 and CCITT are also used 
for demodulation measurements 



.(scroll field): 



With this scroll field you can decide whether the signal of the m^ntary AF 

DETOD meter directly or filtered (see also block diagram overleaf). This is selected with the scroll 
variables "T and (space); 

y Filters activated on the OPTION CARD (filter 1 and/or filter 2) and/or the standard 

ZZVn filter ara inserted in the AF signal path to the DEMOD meter when you leave th 
OPTION CARD mask. The note FLT in the header of the OEMOO meter shows that the signal 
is now filtered. 

I The signal of the momentary AF signal source goes to the DEMOD meter unfiltered. 

If the 4-kHz bandpass filter (option) is cut into the AF signal path for example, it is possible in 
NHT systems to filter out the pilot tone (SAT) and measure its shift. 

Independently of the choice of scroll variables the RMS meter is fed with the filtered signal as soon 
as the CCITT filter and/or a filter on the OPTION CARD is activated. 



Meters ot the mask OPTION CARD 

DC VOLT DC voltmeter; calls for module 248 172 on OPTION CARD. 

DC AMPERE... DC anmeter; calls for module 248 172 on OPTION CARD. 

The ZOOM field can be located with the cursor keys. If the field is brightened up, <UNIT SCR0LL> calls 
up the full-format display of the instrument on the screen (meaning of ZOOM softkeys, see ZOO 

foldout). 

The signal inputs for both meters are on the back panel, OPTION CARO: 

8u 91 and Bu 92 anmeter 
Bu 93 and Bu 94 voltmeter 

For further information see Chapter 8, DC Voltmeter/ Anmeter. 



TTL INPUTS 



If the 4031 is equipped with one of the control interfaces (option), the TTL INPUTS field shows the 
Lie levels Lolied to the TTL inputs of the control interface. The first three digip relate to the 
LSei iS^rtterSalillng Lght digits relate to the TTL inputs of socket Bu 22 of the control 
interface (see also Chapter 8). 
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Rear panel 



Rear panel 





Bu99 
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□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
_ □□□□□□ i 









Standard-configuration ; 



Options; 



Stage 1 (AF DETECTOR i- 10 HHz REFERENCE) 
Stage 3 (IF UNIT) 

Stage 4 (HOD GENERATOR A) 

Stage 7 (SUVE COMPUTER) 

Stage 9 (HONITOR CONTROL) 

Stage 10 (HOST COMPUTER) 

POWER SUPPLY 



Stage 2 (OPTION CARD) 

Stage 5 (MOD GENERATOR B) 
Stage 6 (CONTROL INTERFACE) 
Stage 8 (DATA MOGUL) 













AF-signsl psths 



AF-signal paths 
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Index of terms 



Abbieviatioii£~3^ 

Accessories, extras JO 
Accessories, staiiiiaxd..,2,20 
AF frequency response, measuremenL-4,210 
AF power meter-12,220 
AF RESP, RX SpeciaL..12330 
AF RESP, TX-Spedal,-1237D 
AF Signal Paths, foldout..lZS40 
Alternative function.. J.30 . ' 

Ammeter, DC-.S.210 
Analog instruments.-12.260 
Anaiyzer.-6.20 • 

Asterisk._3.40 

AUTO SIMPLEX mode-.n.3S0 
autorun mask. callup-.T.lTO 
AUTORUN programs, storin|^loadingfeiasmg.-7J290 
autorun progtams...7.190 

Back panel, description-.2.150 

Background sigDaling_9.20 

Bandpass filter 4 kHz, optional nic id u l e ,,A190 

BANDW, SpedaL-12300 

Basic DUPLEX settings-A300 . 

Basic RX setrings-^.180 
Basic sequential mask— 520 
Basic TX settings.. A.40 
Battery cable-.1.40 
Battery opetatioa...! AO 
Battery, MEMORY CARD-7.40 
BEAT...1L320 
Brigjittiess. .2.110 

C-Net expander, optional module..2240 
Carrier frequency, measurement..430 
C arrier keying...5.40 
CCJITI' filter, switching on...lL300 
Centie-frequenty offset, meaturement.-4240 
Centronics control command...l0.S0 
Channel numbers, working with...ll270 
Cbarmel numbers, working with._3.100 
Charmei spacing, declaration-.12220 
Character strings-.7210 
Cheeksums-.12.60 

Communication protocol, RS 232..12240 
CONT field, raeaning...ll.l60 
Control interface, description...8.100 
Controls.;.220 
Conversion, level...ll.l50 
Current drain...l.40 

DATA Module, installation..2280 

DBr meter, opeiation...ll250 

DC instruments, optional modules...8210 

DC-CAL, DC calibration...l2370 

Default settings, explanation,-11.90 

Delay, dedaration...l2240 

Demodulation class, seiection...l2.140 

Demodulation distortion, measurement— 4230 

DESENS, Specdal...l2380 

Desensitizing.-11290 

Deviation limiting, measuTement-,4.15D 

Deviation measurement, average indicatioa_.122S0 - 

Display field—7.170 

Display fields, definition...3.70 

Distortion measurement (f °° 200 to 600 Hz)..2200 

Double-tone sequence, dedaring_.5.70 

DTMF device, optional module-2220 

DTMFmask-8.220 

DUPLEX mask, available instruments... 12200 
DUPLEX mask, desciiption...l2.180 
Duplex parameters, dcdaiation...l2.220 
DUPLEX Spedals...l2380 



Duplex Stage, installation-220 
DUPLEX, basics-11240 
DUPLEX, duai-^single-port— 11290 
DUPLEXiselection of input/output—11290 
DUPLEX, woridng with channel numbexs..2.110 

Barfiling-120 

Editn»de_.7.170 

Editing com mnnds. -7250 

Editing Uiie-7.180 

EMF, setting-11.170 

Entries, iUegaL-1120 

Entry fields, definition.-320 

Entry values, permissible— 1120 

Etaring AUTORUN progr8ms-.7290 

Erroneous measurement, RF...11210 

EXT, RXrtX signal path._11260 

Fastaooess-1L120 

Fhst access— 320 

Fault diagnoas program— 1220 

Fidds, types of-220 

Hles-720 

Filters, connection into signal path— 12420 
PUteis, external— 12420 
Frequency alteration, stepped...ll.l40 
Prequenqr deviation, average indication...l 2 2S0 
Frequency deviation, maximum—420 . 

' Feequenqr measurement, RF— 420 
Ftequency o&et, measurement— 420 
frequency response (AF), measurement...4.210 

GEN B, instailation..2.70 

Handwheel, use...ll.I30 
Harmonics submask, description— 6.60 
Harmonics, measurement..4.l60 
HELP-.11.60 

Higlqiass filter 300 Hz, optional module...8.160 

IEEE commands, special chatacteis...l0.40 

IEEBA88 commands—1020 

lEEE-bus parameters, setting...l260 

IPbandwith, measurement-4240 

IF filter ,<nirve—42S0 

Input power, permissible...l.60 

Instrument zaoming...ll .250 

Insmunents...l2.260 

Italics..220 

Keys, meaning-220 

LEI>s, colour assignmcnt-.ll.lOO 

Level, conveision...ll.l50 

UmittT characteristic, measuFement...4.280 

Loading AUTORUN programs.„7.290 

Lower band, explanation...ll2S0 

Lowjiass filter 3 kHz, optional mcxiule..2.180 

Lowpass filter 300 Ht; optional mcxiule...8.170 

Mains extension cable...l20 

Mains fuses—120 

Mains voltage, peiTDissibIe...l.20 

Mains voltage...l20 

Master reset-11.90 

Measurement range, $eiection...ll.260 

Measurement rdnge, spccification...l2.2S0 

MEMORY CARD, files...7.60 

MEMORY CARD...720 

MEMORY CARDS, write protection...7.110 

MFJVIORY mask...720 

Mobile radiotetephoncs, measurcmems...9.20 




PC programs Communication Test Sets 



Do you have the same problem ? Do you have to laborious- 
ly "type in” automatic programs for your communication 
test sets on a small keyboard and only with the help of a 
line editor? 

That is hardly ergonomic, or efficient either. 

Well, with the ARE (AutoRun Editor) SCHLUMBERGER 
Technologies has solved the problem. ARE is a powerful, 
menu-prompted editor that will run on just about any PC. 
You send the test programs to the IEEE bus. And ARE does 
this without your having to enter any control codes. 

ARE comes to your assistance as early as when you are 
developing test programs: parts of a program that keep 
cropping up in a slightly different form can be fetched quite 
simply from the library. Just make any modification and 
you are ready. 

Forget about the line numbers. Even with GOTO instruc- 
tions you don’t have to state them. Instead of GOTO 3270 
you simply type GOTO "main menu'. ARE does the rest for 
you. 

No doubt that test programs can be understood much 
more easily now. 



ARE does not take 20 seconds to send even the most 
extensive test programs over the bus. And while doing 
this, it checks whether there is an undefined label following 
a GOTO, GOSUB or ONERRORGOTO instruction. 

ARE saves space too: 

it can fade out REM lines while it is transferring to a com- 
munication test set. The documented source text stays on 
the PC, where you can best maintain and manage it. 

And what is the situation like with existing test programs? 
ARE will read these on the IEEE bus without any trouble at 
all, and look after them just as carefully as if they were 
newly developed test programs. 

The fully automatic installation of ARE shows you right 
from the start that you have a very simple tool in your 
hands. And, of course, there is ingenious, context-sensi- 
tive instant aid at your disposal: there is no tedious paging 
through help menus with ARE. 

Have we nailed your problem? 

You can find more about ARE in the data sheet on the 
opposite page. 
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ARE - Facts and Features 




kOSUB ^FIRS' 
koSUB 

|end 
LEUEL 2 " RE| 
FIRST scree] 
SETUP ERRSE 
PRl OFF 
PRI 
PRl 

PRI S< 

PRl 

PRl " AUT] 

PRl 

PRl " UERl 

PRI 
PRI " 

PRI " 

PRI ’■ 



Options for search: - — — 

Search bachuards. le fron current 
location of cursor to start of progran. 
Global search regardless of current 
location of cursor. 

Replace found text passages by neu ones 
ulthout query. 

Ignore upper case and lower case. 

Only find uhole uords. 
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<J$er interface 



SAA interface with menu and status strip. Keyboard con- 
trol, abbreviated key commands and standard function 
keys. WordStar-compatible control codes. Instant aid for 
all menu items and error messages. 



Document management 

Integrated file manager. Loading of all files and program 
building blocks by convenient menus. Brief description 
for all program building blocks. 




Tranr.I er Dpt I 



HEASUREHENT^: 



pRI./'T X - flEASUREMBNI'* 

lpRI,/‘ M 

|PRI OFF 
^ubsiesoe'' CLS 
PR[:PRI 

PRI,,"TX nEASUREriENT" 

PHI. ,"==z=========*' 

PRI : PRl 

PHI/*1 SCABBIER POUCR OUTPUr' 
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Memory management 

Constantly updated calculation of available memory 
capacity (on communication test set). 



File compression 

REM lines can be eliminated for transfer. 



Re-transfer 

Reading of AUTORUN programs from the communication 
test set. 



Import and export 



Transfer rate 



ASCII format (8 bits) 



Max. 1 Kbyte/s 



Cursor movement 

Character: right/teft. Word: right/left. Line: up/down, 
start/end. Screen page: up/down. Definition of and jump- 
ing to markers anywhere within the program. 



Block functions 

Mark, delete, shift, copy and print. 



Search & replace 

Single and global search, forwards/backwards, ignore 
upper case/lower case, labels and markers, only whole 
words. 



Editing functions 

Insert and overwrite, delete and insert character or line, 
undo editing of line. 

Labels 

Any combinations of letters and digits. Maximum length 
32 characters. Coding: “label". 

Library function 

Store program building blocks (max. 16 Kbytes) in library 
and load from library. Automatic distinction between 
STABILOCK 401 5 and STABILOCK 4031 . 



Syntax check 

ARE detects GOSUBs, GOTOs and ONERRORGOTOs 
without valid or without any labels. Defined labels which 
are not used by one of those instructions will also be 
detected by ARE, 



Supported communication test sets 

STABILOCK 401 5, STABILOCK 4031 

Other 

Operating-system window, automatic installation pro- 
gram, ergonomically optimized screen drivers. 

Hardware requirements 

IBM-compatible PC with lEEE-bus interface card PC II A 
(National Instruments). 

Requirements on STABILOCK 4031 

Firmware version > 2.56 

Requirements on STABILOCK 4015 

Firmware version >: 1 .12 and option IEEE-488/RS-232C/ 
Keyboard Interface. 

Ordering codes 







Oitlerliig^de 


AUTORUN Editor ARE 


897 100 


lEEE-Bus Interface Card PC il A 


860182 


IEEE-488/RS-232C/Keyboard Interface 


236 013 


lEEE-Bus cable, 2 m long 


860110 


Update to Firmware Version > 1 .12 for STABILOCK 401 5 




Update to Firmware Version > 2.56 for STABILOCK 4031 





Subject to change. Status 11/91 







